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RELATION OF CO-OPERATION 
TO MORALE 


HE increasing stringency of the labour position 

and the ever more searching demands upon the 
man-power and woman-power of Great Britain are 
steadily driving home the lesson that the central 
problem in efficient production is that of securing 
effective co-operation. That problem is encountered 
in the munition factories, in the shipyards and in 
transport ; it is the dominant factor in solving the 
important problem of absenteeism. The true secret 
of the high production-levels of 1940 lies less in the 
long hours worked than in the spirit of the workers. 
The whole nation had been lifted to a level which 
made for effective co-operation and high morale. 

To maintain morale and co-operation at that high 
level throughout the course of a long war is no easy 
task, but it is the key to victory. Without it we are 
likely to relax, and jeopardize all the harvest that now 
promises to be reaped from the African campaigns 
and the months of planning, vigil and training that 
made their success possible. Primarily, that is a 
responsibility of management, as the Select Com- 
mittee on National Expenditure has rightly insisted, 
that term being understood to include the production 
departments of the Government and not of the 
industrialist alone. 

As Prof. Elton Mayo points out in his foreword 
to Prof. F. J. Roethlisberger’s recent book ‘‘Manage- 
ment and Morale’’*, we must first of all recognize 
that whereas material efficiency has been increasing 
for two hundred years, the human capacity for 
working together has in the same period continuously 
diminished. It is true that the desire for continuous 
and intimate association in work with others persists, 
but the very strength of this persistent desire retards 
rather than promotes effective co-operation. The 
relative isolation of small groups and their constant 
feeling of insecure tenure induce an attitude of 
suspicion or even hostility to other groups or, in 
industry, to management. This is the road by which 
we drift to what historians call stasis—the disinte- 
gration of a community into an infinity of mutually 
hostile sections. In war or in peace alike, chaos and 
downfall are the sure result. 

Clearly we cannot leave collaboration in a society 
any longer to chance. Prof. Roethlisberger’s volume, 
addressed primarily to business executives, is a study 
of what is involved in collaboration, and he indicates 
methods not in conflict with the democratic tradition 
which can be applied to the remedy of social and 
industrial disorders. He shows that collaboration 
is a field for serious study and research, and he 
should also stimulate much fruitful thought regarding 
the handling of certain problems of personnel in 
industry, perhaps more especially in regard to 
incentives and the very complex issues involved in 
absenteeism. In particular his book should lead to 
an attempt to aim our methods at the maintenance 
of co-operation and not merely at mechanical 
efficiency. 


*Management and a. J. Roethlisberger. Pp. 
xxii+194. (Cambridge, rvard Univer Press ; London : 
Oxford University Press, Meal. ) lle. 6d. net. 
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Prof. Roethlisberger starts from the Western 
Electric Company’s researches at the Hawthorne 
Plant, which although they have been described 
in such books as Elton Mayo’s “Human Problems 
of an Industrial Civilisation’, T. N. Whitehead’s 
“The Industrial Worker’ and “Statistical Studies 
in Industrial Research’, are still far from being 
as widely known as they deserve. These researches 
demonstrated that the responses of workers to 
what was happening about them depended on 
the significance those events had for them. His 
book, in fact, is an essay on human situations in 
business ; it examines the hypothesis developed in 
these researches, uses their method to explore the 
complex human relations in a business organization 
and suggests the conditions for effective collaboration. 

Industry, it is urged, is a social as well as an econ- 
omic phenomenon, and leadership should be based on 
understanding as a prerequisite. The social structure 
of any particular company determines the kind of 
collaboration, the kind of people who will stay in 
the company, and the kind of people who will reach 
the top—an observation which is highly pertinent 
in considering the proposals in regard to the post- 
war structure of industry and trade recently advanced 
by a group of a hundred and twenty industrialists 
in Great Britain. Many industrial problems clearly 
need re-definition in terms oi social structure ; it is 
a fallacy to assume that with an intelligent under- 
standing of the conditions necessary for getting raw 
materials and the technical production and distri- 
bution of goods, we need give little attention to the 
. problems involved in co-operative effort. 

The War at least has taught us that we cannot 
safely assume that the human problems of effective 
and purposeful association in work can be left to 
take care of themselves. Fundamentally, indeed, it 
might well be argued that the problem of civilian 
morale in war-time is that of so integrating individual 
and group activities with the national needs and 
purpose, that there is the maximum satisfaction of 
individual and of group and national demands. 
Obviously that objective cannot permit the misunder- 
standing or friction which will arise if a particular 
economic activity is torn apart from its social fabric 
and treated as a thing in itself. Neither can manage- 
ment continue to subsume the problems of group 
collaboration under the technical problems of produc- 
tion and efficiency. The social, as well as the physical, 
structure of an industrial concern must be considered, 
and regard had to the effect of a technical change 
introduced by the management on the social as well 
as the physical location of the individuals and groups 
of which modern industry is built up. Above all, 
there must be explicit understanding by the manage- 
ment of the social structure of industry, and effective 
communication up and down the line as well as 
between the different groups within the industry. 

The importance of communication cannot easily 
be overstressed. Prof. Roethlisberger’s chapter on 
‘‘Words and Men”’ deals a shrewd blow at the jargon 
in which inefficiency and muddle so often attempt to 
clothe themselves. If communication and colla- 


boration between groups in industry are to be effec- 
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tive, it is as important, if not more important, for 
management at the top to understand and appreciate 
the behaviour of the people at the bottom level, as 
it is for the bottom group to understand the logical 
and economic objectives. On that truth rests the 
whole case, in the larger sphere of world affairs, fo: 
a statement of war aims, and Sir Stafford Cripps’s 
recent speech to the International Youth Conference 
in London went far to show that this is at last being 
appreciated by the Government. The situations an: 
sentiments of individuals and groups which make u» 
an organization, a society or a nation must be under- 
stood by its leaders before they practise the art o° 
persuasion or assurances to secure loyalty, confidence 
and co-operation. 

The importance of personnel management was 
stressed in the latest report of the Chief Inspector of 
Factories. Accepting the fundamental conception 
of industry as a problem of personnel as well as an 
economic phenomenon, Prof. Roethlisberger shows 
that the first human problem in a business concern is 
to secure the co-operation of people in attaining its 
collective purpose. The problem has three major 
aspects : first, relating to the channels of communica- 
tion within the organization through which employees 
can learn about their duties and obligations in relation 
to its purpose, and express their feelings and senti- 
ments about their methods and conditions of work ; 
secondly, maintaining a social balance within the 
organization so that employees by contributing 
their services are able to satisfy their desires and 
hence are willing to co-operate ; and thirdly, effecting 
the individual adjustments required to assist particu- 
lar employees with difficulties to become better 
oriented to their situations. 

These human problems are not simple or easy to 
solve, but they must be faced in any efficient industria! 
organization ; and until they are faced and solved 
generally, our war effort will lack something of its 
full power. That much is clear from the reports of 
the Select Committee on National Expenditure and 
of the Chief Inspector of Factories. What is equally 
important but by no means so fully appreciated is 
that if we neglect them we may well lose the peace. 
The human problems are indeed the crux in planning 
for the future. No planning which fails to take 
account of them is likely to be effective. Whereas 
it is important to have the machinery of planning 
established and the broad lines of policy determined in 
readiness, it is equally important that the purposes 
and objectives of that planning should be made known 
so as to secure the measure of co-operation that will 
be indispensable to success. 

It is the great merit of democracy that its methods 
and traditions promote the solution of this problem 
of maintaining under given conditions the type and 
kind of equilibrium which make for the maximum 
efficiency and collaboration. Much of the mischief 
of the past thirty years has come, as Prof. Ernest 
Barker shows in his prescient “Reflections on Govern- 
ment”’, from our disregard of the democratic process. 
Prof. Roethlisberger’s study tends to support the 
view that friction and failure in business enterprise 
is due to the absence or imperfect development of 
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those methods of open discussion and voluntary 
agreement which characterize the democratic State. 

There is no distinction between the problems of 
morale in an industrial organization and those in 
any other organization or society. There are the 
daily problems of maintaining internal equilibrium, 
that is, of maintaining the kind of social organization 
in which individuals and groups working together 
can obtain human satisfactions that will make them 
willing to contribute their services to the economic 
objective of co-operation. There are the daily 
problems of diagnosing possible sources of inter- 
ference, liquidating human tensions and strains 
among individuals and groups, helping people to 
orient themselves to their work groups, and detecting 
blockages in the channels of communications. 
These indeed are the very problems which tend to be 
overlooked, at least outside of the Armed Forces, 
under the stress of war, and without leaders skilled 
in diagnosing human situations we cannot preserve 
the social values which are so essential in a co- 
operative system. Prof. Roethlisberger’s book, with 
all its suggestiveness and practical hints, is by and 
large another exposition of the truth of the ancient 
proverb, “Where there is no wisdom the people 
perish”. Nothing could more surely hasten the day 
of full victory than leadership which, from top to 
bottom, handled the human problems of production 
and organization—and reconstruction—with under- 
standing, imaginative insight, and the same courage 
which marked the finest hours of the summer and 
autumn of 1940. 





COSMOGONY AND RELIGION 
The Beginning and End of the World 


Riddell Memorial Lectures, Fourteenth Series, de- 
livered before the University of Durham at King’s 
College, Newcastle-upon-Tyne, in February 1942. 
By Prof. Edmund Taylor Whittaker. Pp. 64. (Lon- 
don: Oxford University Press, 1942.) 2s. 6d. net. 


VERY year the Riddell Trust arranges for a 

course of lectures on “the relation between 
religion and contemporary development of thought’. 
The Lectures for i942 deal particularly with the 
relation between cosmogony and religion, and it is a 
matter for congratulation that the trustees have 
found a lecturer who is well-versed in both science 
and theology. 

The greater part of the book consists of an exposi- 
tion of the findings of astronomy and physics as to the 
beginnings and endings of the universe. This is admir- 
ably done, and would suffice by itself to make the book 
one of outstanding merit. Yet most readers will be 
mainly interested to see what Prof. Whittaker has 
to say on its religious implications. He tells us that 
the purpose of his lectures is to maintain the doctrine 
“that God, the first cause and last end of all things, 
can, from created things, be known with certainty 
by the natural light of human reason”. From the 


evidence of science that the world is of finite duration 
in time, he deduces an argument against pantheism 
—if God were Nature and Nature God, then it would 
be necessary for God to be born and perish, which 
is absurd. 

Apart from this, there is no sustained effort to 


NATURE 


671 


discover God “from created things”, or through any 
form of science. Whittaker holds that the influence 
of science on religion must be psychological rather 
than logical—new developments in science can never 
alter the Christian faith, but only man’s receptivity 
to that faith. Here he is, of course, thinking of the 
immutable cast-iron faith of the Roman Church, 
rather than of the plastic faith of the liberal Anglican. 
This latter has often changed its shape (in so far as 
it has any shape) through the impact of new scientific 
truth—as, for example, through the recognition that 
our earth is not the physical centre of the universe, 
but a fragment which has become detached from a 
grain of sand in that vast swirling sand-storm we 
call space. With this in his mind, can the enlightened 
churchman of to-day be expected to hold, with his 
pre-Copernican ancestors, that the revelation to 
Moses on the mountain, or the birth of the Holy 
Child, were events of cosmical importance ? Or, 
with Whittaker, that the Incarnation gave to this 
small planet the value of the universe, and to a 
narrow span of time the value of eternity ? We 
wish that Prof. Whittaker could have discussed such 
questions, but he debars himself from so doing at 
the outset. 

The reflection that ‘mankind appears for a brief 
space of time, a short instant in the duration of the 
stellar system, and then disappears’”’ brings him to 
the age-old question: “Can the grand sum total 
of existence be so utterly futile as that ?”’ To this 
he replies that in the copepods, which exist in count- 
less billions in the sea, the individual counts for 
nothing and the race is everything, but that when 
we come to man the race loses its importance and 
the individual life acquires the supreme value. ‘The 
goal of the whole process of evolution, the justifica- 
tion of creation, is the existence of human per- 
sonality.”’ But this, as Whittaker agrees, is a matter 
of “‘what it is reasonable to believe’, and not of 
what science encourages us to believe. Species after 
species lived on earth for many millions of years before 
extermination befell it; there can be no scientific 
warrant for supposing that man, who has not yet 
survived his first million years, and seems already 
to be making a fair mess of things, is the final cul- 
mination of creation. 

The plain fact seems to be that cosmogony has 
disappointingly little to say on religion. The two 
never make real contact, still less come to grips— 
how could they? “The things that are seen are 
temporal, but the things that are not seen are 
eternal.” Cosmology may confirm the first half of 
the Apostle’s dictum, but provides too narrow a 
platform for the discussion of the second half. 
Science can speak with philosophy, and philosophy 
with religion, but attempts to short-circuit philosophy 
have usually failed, and perhaps must always fail ; 
the universe does not carry its secrets written on its 
sleeve. J. H. JEANS. 


BRADLEY’S DIALECTIC 


Bradley’s Dialectic 
By Dr. Ralph Withington Church. Pp. 189. (London : 
George Allen and Unwin, Ltd., 1942.) 10s. 6d. net. 


HERE is real satisfaction for a lifelong student 
of philosophy, when he finds the loyalties of 
his youth emerging from obloquy and arresting the 
attention of a generation whose temper of mind is 
inevitably alien to his own. It is thus at the present 
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time with Bradley. As Hegel said, it is a tribute to 
the greatness of a philosopher that he compels his 
successors to refute him. During the half-century 
that has passed since Bradley dazzled the academic 
world into submission by “‘Appearance and Reality’’, 
a host of critics, mostly hostile and destructive— 
Moore, Cook Wilson, Russell, Broad, Alexander 
and Whitehead—have done their damnedest, until 
it had become almost a cliché with younger thinkers 
to dismiss Bradley as a back number in metaphysics. 
They were tired of monism and the absolute and of 
idealist epistemology in general. Yet Bradley is 
still a living force, and now even the youngest, 
disillusioned with the new gods, are beginning to be 
interested in discovering for themselves what it was 
he had to say. Indeed, the two greatest in the above- 
mentioned list, Alexander and Whitehead, frankly 
confessed their indebtedness to Bradley’s teaching, 
and have thereby contributed not a little to stimulate 
this revival of interest. The book before us, like 
Prof. Blanshard’s more elaborate work ‘“The Nature 
of Thought’’, bears witness to its vigour in the United 
States. 

Dr. Church, who has already written on Hume 
and Malebranche, here devotes himself to the 
task of expounding the principles of Bradley’s 
metaphysics. With his views on ethics and religion 
—perhaps the most valuable and suggestive facets 
of his thought for the present-day reader—he is 
wholly unconcerned. He is a purist, out for the 
rigour of the game, and keeps his eyes steadily fixed 
on questions of logic and metaphysics. These, for 
Bradley as for Hegel, stand or fall together as a 
single inquiry. In logic the crucial issue is that of 
the meaning to be attached to the principles of 
identity and contradiction. Henry Sidgwick once 
remarked, apropos of Hegel, that he could never 
make out when a contradiction was just a contra- 
diction or when, on the other hand, it veiled a sublime 
truth. With the abstract formulation of these 
principles, A is A and A is not not —A, cherished by 
contemporary logisticians, Bradley will tolerate no 
compromise. It leads to the apotheosis of tautology, 
and for him tautology is the very negation of thought. 
Contradictories, he holds, mean contraries, so that 
between them a way lies open for a process of 
mediation. To present the law of contradiction in 
the form that contradictorily opposed propositions 
cannot both be true is to offer a circular definition ; 
for it assumes that we already know what contra- 
dictory opposition is. 

What bradley means by contradiction is admirably 
expounded by Dr. Church in his seventh chapter 
(one of the best in the book), entitled “Identity in 
Difference”. He means the assertion of a bare con- 
junction of unrelated characteristics. ‘To unite 
without an internal ground of connection and dis- 
tinction is to strive to bring together barely in the 
same point, and that is self-contradiction” (117). In 
other words, and here the logical doctrine appears 
in the foundation stone of Bradley’s metaphysics, 
all identity is relational and implies qualitative 
difference. That is why, following Bradley’s own 
lead (7,15), Dr. Church opens with a detailed analysis 
of his argument in the too-much neglected chapter 
(6) on “Relation and Quality” in Part I of ‘“‘Appear- 
ance and Reality”. To this argument he returns 
again and again, with perhaps excessive reiteration, 
throughout the book ; for all Bradley’s metaphysical 
doctrines, his monism, his absolutism, his theory of 
degrees of truth and reality, as well as the logic of 
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contrariety, are based upon it. The point of the 
denials that relations are merely internal or merely 
external is clearly brought out, with special reference 
to Dr. Ewing’s ten possible meanings in which the 
phrase “internal relations” can be understood. Free 
use is made not only of Bradley’s magnum opus, but 
also of his important posthumous notes for an essay 
on ‘Relations’. 

That Dr. Church quotes Bradley’s own words 
frequently is fortunate for the reader, for his own 
style in commentary and elucidation is by no means 
free from obscurity. In fact, we are constantly 
reminded how Bradley, like God in the well-knowr 
hymn, is “his own interpreter, and he will make it 
plain”. One further ground of criticism is Dr 
Church’s use, in expounding the principle of identity 
in difference, of the phrase, “concrete universal’’ 
What is meant is, of course, a systematic whole of 
differents ; but such an entity is not a universal at all 
but an individual. The phrase, of course, is ever or 
the lips of Hegel and of Hegel’s followers ; but seldon 
has an important speculative truth been sponsored 
under such an ill-omened name. 

In the penultimate chapter (7) Dr. Church discusses 
certain ‘basic difficulties” that stand in the way of a 
wholehearted acceptance of Bradley’s metaphysic. 
For one thing, there is the denial of any merely 
numerical differences in quality, a denial that is in 
accord with the whole trend of Bradley’s argument. 
It does not admit of demonstration, either @ priori 
or by induction. But, the author points out, the 
assumption “is not made arbitrarily’ but forced on 
Bradley by experience. Experience is a process of 
becoming, and qualities and relations that differed 
solo numero would be self-identical and unchanging, 
and “‘could not be moments in any process of becom- 
ing’’ (149). Moreover, there is the crowning obstacle 
that since the absolute can stand in no relations, ‘‘we 
are left at the close with no criterion of degrees of 
truth or reality” (157). Degree of coherence is an 
index to degrees of intellectual satisfaction. But 
can we assert the converse, that “‘the fuller the satis- 
faction, the higher the coherence” ? Surely not so ; 
and we are left, owing to our restricted knowledge of the 
absolute, without ‘“‘an index of degrees of coherence” 
(159-160). It looks, therefore, as though Bradley’s 
absolutist metaphysics rested, not only at the start 
but also at the close, on what can scarcely be other- 
wise described than an act of faith. 

W. G. pe Bures. 


READINGS IN THE HISTORY OF 
BOTANY 


A Short History of the Plant Sciences 
By Prof. Howard S. Reed. (A New Series of Plant 


Science Books, Vol. 7.) Pp. x+320. (Waltham, 
Mass.: The Chronica Botanica Co.; London: 
William Dawson and Sons, Ltd., 1942.) 5 dollars. 


N author who does not write a book to order 

chooses his own subject matter and has a per- 
fect right to do so. In making his choice he is guided 
by certain considerations of which his own particular 
interests are likely to be among the more important. 
For this reason we cannot complain of the content 
of Prof. Reed’s book. On the other hand we have 
every reason to feel aggrieved at the title he has 
selected, for it must give the prospective reader 
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a very wrong idea of what he will find between 
its covers. For what are we to think of a history 
of the plant sciences which deliberately excludes any 
account of the development of plant genetics and 
fossil botany, or of systematic botany after the 
eighteenth and plant geography and ecology after 
the nineteenth centuries, and in which the only 
aspect of physiology considered is metabolism ? 

About a third of the book, comprising the first 
seven chapters, consists of a statement of botanical 
and horticultural knowledge at different periods 
of the world’s history, beginning with an account 
of the plant lore of the early civilizations of Assyria, 
Egypt, China and America and then proceeding 
from what the author calls the nascent period (sixth 
century B.c. to second century A.D.) to the seven- 
teenth and eighteenth centuries. After an inter- 
calated chapter on gardens, later work on a number 
of botanical topics is summarized in the remaining 
eleven chapters. The extraordinary lack of balance 
in the treatment of the subject is again evident 
here, for of these eleven chapters no less than six 
are devoted to certain aspects of metabolism, while 
plant geography, morphology, cytology, mycology, 
pathology, are restricted to one each. 

In writing a history of any science it should 
surely be the aim of the historian to trace the de- 
velopment of the science in its various branches and 
to show how the discoveries made and theories held 
at any time have led to further discoveries. With 
this in mind, how is it possible to write a history of the 
plant sciences without an adequate account of the 
work of Charles Darwin ? For this work had a profound 
influence on the development, not only of genetics, 
but also of morphology, physiology and systematic 
botany, and it is clear from his Introduction that 
the author is fully aware of this. Yet in Prof. Reed’s 
book the only observation of Darwin’s which is 
described in detail is that on vacuoles in the ten- 
tacles of Drosera, and the reason why this selection 
should have been made is quite unclear. 

Indeed, the whole book takes only too often 
the form of a series of abstracts of selected pieces 
of work by various investigators of greater or 
less distinction, but it is not always at all obvious 
on what principle the selection has been made. 
Thus no work on photosynthesis during the last 
fifty years has had a greater influence on the devel- 
opment of our knowledge of this subject than that 
of F. F. Blackman, yet in the chapter on the fixation 
of carbon by plants no account is given of this 
work, and Blackman’s name does not even occur 
in the list of references at the end of the chapter. 

From what has been written above it must not 
be concluded that the book is without interest. On 
the contrary, the author has here brought together 
much valuable information which is certainly 
not readily accessible to the majority of botanical 
students. This is particularly the case as regards 
the knowledge of plants. and horticultural and 
agricultural practice in early times, and for this 
reason the first few chapters make interesting 
reading. But the author has wider aims than the 
provision of such matter. One of his intentions 


is “to guide students during the formative period 
to a better understanding of past and present trends 
and to clarify the increasingly complex situation 
into which they will eventually be thrust”. But one 
wonders what a student “in the formative period” 
and without a training in Egyptology makes of 
references to the fifth, &velfth, eighteenth, twentieth 
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and twenty-sixth dynasties without any indication 
as to when these flourished; and when he is told 
that the original habitat of the potato is a matter 
of paramount importance for many reasons, he 
would surely like to know these reasons, but he is not 
told. Again, can he make sense of the statement 
“there is evidence that he knew more about the 
matter than we suspect”? This is, perhaps, only 
careless writing, and probably the same judgment 
can be made on the author’s statement that he 
has “‘sought to give vitality to outstanding men’”’. 

But what of the following pronouncements from 
the first chapter ? “The study of the broader aspects 
of the plant sciences ought to orient the student 
and to counteract, to some extent, the effecis of 
the inevitable specialization which modern scientific 
curricula impose upon him. The flood of technical 
papers which continually surges over the tables 
and into the bays of the libraries dismays the student 
who wishes to evaluate the progress of science. To 
say nothing of the cultural, there is also practical 
value in having some background for judging things 
pertaining to a field of science, if one is to avoid 
grasshopper habits of thinking.”” And again, “One 
must get a long view if he can distinguish the real 
direction of man’s progress in botany among all 
the devious, puerile ways in which he squandered 
his time and energy. And let it be remembered 
that we of this day may be, and probably are, beat- 
ing about the bush or chasing rabbits as assiduously 
as our predecessors.” 

Were it not that British and American literature 
in general proves the contrary one might be tempted 
to agree with Prof. Reed’s compatriot who, in a 
recent broadcast, said “The British and the Americans 
are alike in that they both believe, wrongly, that 
they speak the same language’’. W. Srizzs. 


THE CONTENT OF MATHEMATICS 


What is Mathematics? 
An Elementary Approach to Ideas and Methods. 
By Richard Courant and Herbert Robbins. Pp. 
xix+521. (London, New York and Toronto: Oxford 
University Press, 1941.) 25s. net. 

HIS is a thoroughly good book which deserves 

to run through many editions. It is not (as its 
title might suggest) a book on mathematical logic or 
philosophy: it deals not with the nature of mathe- 
matics but with its content. Its purpose is to show, 
not by general disquisitions but by concrete examples, 
drawn from almost every branch of pure mathematics, 
how mathematicians think and what they de. 

I know only three good books with similar aims : 
Whitehead’s “Introduction to Mathematics” in the 
Home University series, Rademacher and Toeplitz’s 
“Von Zahlen und Figuren”’, and Dresden’s “An 
Invitation to Mathematics” ; and Dresden’s is the 
only one of the three which really challenges com- 
parison. The other two books, excellent as they are, 
are slighter and much less systematic, and Whitehead’s 
is written more from the point of view of a logician. 
It is odd that the best two books of the kind should 
both be American, but the public for which they are 
designed is no doubt largest in America. 

The writing of such a book, for “beginners and 
scholars, students and teachers, philosophers and 
engineers”, is a formidable task which requires an 
unusual combination of qualifications. The authors 
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must be professional mathematicians, since no one else 
can have the reserves of knowledge and the mastery 
of technique which are essential; and with these 
professional qualities they must combine a breadth of 
interest and a literary skill which very few pre- 
fessionals possess. Finally, they must be honest, and 
set themselves resolutely against any attempt to 
catch an audience by making their subject cheap. 

In this respect the attitude of the authors is irre- 
proachable. They do not pretend that their book is 
all easy arm-chair reading, or is likely to have a wide 
vogue among “tired business men’’. They know very 
well that mathematics is a serious and sometimes an 
exacting discipline, and that anyone who wishes to 
master even a little of it must be prepared to face a 
certain number of uncomfortable hours. They have 
done their best to smooth the path, and on the whole 
with remarkable success ; but they realize, and warn 
their readers honestly, that no one can learn any- 
thing worth knowing about mathematics uniess he 
has ‘‘a certain intellectual maturity and a willingness 
to do some thinking on his own’. Very little know- 
ledge is required; no more than could be learnt from 
any good high-school course. 

I can think of quite a number of classes of readers 
for whom the book is just adapted: really clever 
schoolboys of fifteen, freshmen undergraduates of 
average mathematical ability, secondary school- 
masters, university lecturers in physics and engineer- 
ing, even a minority of philosophers. All of them 
(except the first) will find difficulties somewhere, but 
a book on mathematics without difficulties would be 
worthless. Finally, even professionals (though they 
will naturally skip a lot) will find the book well worth 
reading. Few of them will really know more than 
seventy per cent of the contents, and each will prob- 
ably pick out for special praise the parts with which 
he is least familiar. 

To me, for example, the best chapter is Chapter 5, 
on topology. Here are Euler’s formula for polyhedra, 
the ‘five colour theorem’, Jordan’s theorem (for 
polygons), Brouwer’s ‘fixed point theorem’, and 
many suggestions of further developments. The proof 
of Brouwer’s theorem, in particular, is a model of 
what a mathematical proof should be. Next I put 
Chapter 7 (on maxima and minima, with strong 
emphasis on the geometrical side): Schwarz’s 
‘triangle problem’, Steiner’s ‘road problem’, the iso- 
perimetric property of the circle, Bernoulli’s investiga- 
tion of the brachistochrone, and much other attractive 
matter. Here, on the fringes of the calculus of varia- 
tions, Prof. Courant is naturally at his best as an 
expositor. It is a pity that the famous ‘ham sandwich’ 
problem should be a little too difficult to include : 
the two-dimensional analogue is solved in Chapter 6 
as an-application of Bolzano’s theorem. 

It is natural that I should find the arithmetical 
and analytical chapters less entertaining, but I have 
no serious fault to find with the authors’ choice of 
material. There might perhaps be a little more about 
logie and ‘fancy’ algebras. The calculus comes late, 
in Chapter 8, but that I welcome: it will be good 
for ‘practically minded’ readers to learn that ‘calculus 
for engineers’ is nowhere near the centre of mathe- 
matics. 

The chapter which I find the least satisfying is 
Chapter 4, on projective geometry, based as it is, like 
the accounts in the school-books, on ratios of lengths 
and other obviously metrical concepts. The geo- 


meters will agree with me, but the difficulty is funda- 
mental, and I do not suggest that the authors are 
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wrong in following (like Dresden before them) the 
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course they take. The subject cannot be ignored 
but, treated really logically, in the manner of Veblen 
and Young or even of O’Hara and Ward, it becomes 
too bulky and formidable for a book like this. It is 
necessary to be rather illogical ; but I think that the 
authors should have taken their readers a little 
further into their confidence,, by the insertion of a 
few explanatory pages in which the difficulty is 
faced squarely. I would suggest this for the next 
edition: the explanations would demand great ex- 
pository skill, but nothing which I should judge to 
be beyond the authors’ powers. 
I should add finally that the book is beautifully 
printed and the diagrams particularly well drawn. 
G. H. Harpy. 


ANALYSIS OF FOODS AND 
DRUGS 


Aids to the Analysis of Foods and Drugs 

By Dr. J. R. Nicholls. (Students’ Aids Series.) Sixth 
edition. Pp. vii+424. (London: Bailliére, Tindall 
and Cox, 1942.) 10s. 


HE sixth edition of this well-known book 
requires no introduction, and it is a pleasure 
to note that Dr. Nicholls, who was responsible for so 
much good work in his revision of the previous 
edition, has now become the recognized author. 
This edition, which has been increased in size by 
about one third, contains several new sections ; in 
addition, previously existing sections have been 
extended and revised. Many references to recent 
original work recorded in The Analyst and elsewhere 
have been included, and these alone make the book 
of great value to the practising analyst. The great 
majority of the new sections have been added to the 
chapters dealing with food ; drugs now occupy only 
about a tenth of the book, an even smaller proportion 
than formerly. One might almost suggest that they 
could be omitted altogether; the book could then 
be removed from the “‘aids’’ series and published in 
more pretentious form as a text-book on food analysis. 
Dairy products occupy the first hundred pages 
of the book. The statement, which has persisted 
from an early edition, that the total solids of genuine 
mikk rarely fall below 12-2 per cent, would appear 
to require further explanation. The new section on 
vitamins deals briefly with each, giving the structural 
formule and references to the better established 
methods of assay; a short table at the end of the 
section gives the international unit and the sources 
of tne better known. The appendix at the end of 
the book has been extended to cover the Food and 
Drugs Act 1938, and gives a short semmary of the 
more important points likely to affeci, the food and 
drug analyst. A list is also appended of some of the 
more important regulations and orders governing 
food which have been passed since the War. 

In his preface, the author perpetuates the state- 
ment originally made in the preface to the first 
edition, that the book is not intended as a cram book 
for the examination of the Institute of Chemistry 
in food and drugs. It might equally well be said 
that the student, if he uses the book as a guide and 
follows up the many references given, will find in it 
an excellent basis for the theoretical knowledge he 
requires. J. H. SINGER. 
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Maps and Survey 
By Arthur R. Hinks. Fourthedition. Pp. xiv-+301+ 
28 plates. (Cambridge: At the University Press, 
1942.) 16s. net. 
ANY of the older readers of Nature will 
remember the thrills of excitement when the 
latest traveller returned to Great Britain with the 
story of some great discovery, but with a very meagre 
little map, as the secrets of the surface of the world 
were gradually unfolded. That epoch is now ended, 
but the art of surveying and of the making of maps 
continues to improve. 

The issue of a fourth edition of Hinks’s ‘““Maps and 
Survey” is welcome, though, owing to military neces- 
sities, all the newer elements of military surveys 
‘annot even be mentioned; Chapter 12, on photo- 
uraphic, including air, surveys, being left as it was 
ine years ago. The additions and corrections collec- 
ed in Chapter 14 would have been more useful had 
hey been printed on one side of the paper only, so 
hat they could have been cut out and pasted on the 
vppropriate page. 

While the surveyor may learn to survey from 
Close’s ““Text-book of Topographical Surveying”’, his 
education would be incomplete without Hinks’s book. 
The insoluble problem of the spelling of names is 
well treated, numerous difficult cases being quoted, 
notably that of the Grampians being called by the 
Russians Grampianski Gari, while we British in our 
turn are just as bad. The device mentioned on p. 47 
of stamping typed names on to the drawing paper 
was the regular method employed by the Survey of 
India on all its maps except for engraved small-scale 
maps. 

While methods of survey are rightly the preserve 
of the professional surveyor, the resultant map is 
essentially for map-users ; the general public, therefore, 
is fully justified in making criticisms and suggestions 
as to the form, style and scales of maps they require. 
It is curious to read in these war days that it was the 
1745 rebellion that made the British Government 
realize the need for accurate maps and was the cause 
of the inauguration of regular surveys in Great 
Britain. Even for a non-surveyor, this book, or at 
least the non-technical parts, is well worth reading. 


What Price Alcohol? 
A Practical Discussion of the Causes and Treatment 
of Alcoholism. By Dr. Robert 8S. Carroll. Pp. xv+ 
362. (New York: The Macmillan Company, 1941.) 
12s. 6d. net. 

NDER this somewhat unconventional title Dr. 

Robert S. Carroll, founder and medical director 
of the Highland Hospital, North Carolina, deals with 
the alcohol problem mainly from the psychiatrist’s 
point of view. The book, which contains a preface 
by Dr. Adolf Meyer, emeritus professor of psychiatry 
at Johns Hopkins University, is divided into three 
sections entitled respectively ‘Why Alcohol ?’’, 
“What Price Alcohol ?” and ‘“Aleohol or Man ?” 
Recognizing as he does that there is no specific 
treatment for alcoholism owing to the great variety 
among the sufferers from this condition, the author 
advocates the elaborate study of each individual case, 
laying special stress on the importance of a daily 
association of the psychiatrist with the patient. He 
forecasts that the future progress of the campaign 
against alcoholism will be effected by an alliance of 
scientific searchers after truth and the avoidance of 
declamations against strong drink, while he suggests 
the ereation of courses of mental hygiene for all 
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types of schools and publicity sponsored by the 
State. 

Other subjects discussed in this work are the bio- 
chemistry of alcohol, alcoholism in women, the 
relation of alcohol to sexual life, the treatment of 
benign cases and, most important of all, re-education. 
Drug treatment in the form of sedatives, morphia 
and its associates are regarded as unnecessary. The 
work is illustrated by the description of cases from 
the author’s practice, some of which he has studied 
for fifty years. 


The Life of Sir William Osler 
By Harvey Cushing. Pp. xviili+1417+12 plates. 
(London, New York and Toronto : Oxford University 
Press, 1940.) 21s. net. 

HE life of William Osler by Harvey Cushing, 

published in 1925, has held its place, and must 
continue to do so, as one of the greatest of medical 
biographies. The book under review consists of one 
volume instead of two, and contains, with unaltered 
text, only eleven of the forty-seven original illus- 
rations. For these reasons it is less expensive than 
its forerunner and may well enjoy a wider circulation 
among medical students, to whose purses it is intended 
especially to appeal. 

Cushing described his two volumes as a compila- 
tion of records put together in the hope that the 
story of Osler’s life would tell itself through what he 
put on paper. Through this medium his personality, 
spirit and character were certainly revealed to the 
reader, but no attempt was made to appraise his 
professional accomplishments, considerable as they 
must prove to be when the final count is made. 

Whether Drs. John F. Fulton and W. W. Francis, 
who are responsible for this new edition, will succeed 
in introducing it to as many students as they hope 
for may be in doubt. Even a single volume of nearly 
fourteen hundred closely printed pages is a formid- 
able task to tackle, and yet another “‘Boswell’’ may 
one day abridge the text for another generation 
without decreasing its attraction and _ historical 
interest. 

Both Osler and Cushing, who were intimate friends 
during twenty-five years, played prominent parts in 
the most productive era of clinical medicine in North 
America, the former by his unequalled personal 
charm and inspired leadership, the latter by his 
solid contributions to the advance of knowledge. 


Allergy 
Strangest of all Maladies. By Dr. Warren T. Vaughan. 
(Advancement of Science Series, No. 2.) Pp. 160. 
(London, New York and Melbourne: Hutchinson’s 
Scientific and Technical Publications, 1942.) 10s. 6d. 
net. 

HIS little book, as the subtitle states, is “‘a 

popular study of the causes and methods of 
treating asthma, hay fever. urticaria and other 
allergic diseases’. Though primarily intended for the 
general reader, the work will be of service to many 
medical practitioners, who will be surprised by the 
author’s interpretation of phenomena as allergic 
which they had previously attributed to some other 
cause. Examples of the kind are drowning and 
certain physical expressions of unrequited affection. 
The book is written in a humorous style, and the 
text is liberally interspersed by half-tones and line 
drawings of a correspondingly facetious character, 
which should facilitate the comprehension of so 
difficult a subject. J.D. R. 
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TUBERCULOSIS IN PEACE AND 
WAR* 


By Sin ARTHUR MacNALTY, K.C.B. 


HE National Tuberculosis Service in Great 

Britain was established in 1912. This is an 
integral part of public health, and every measure 
calculatec to promote the health and well-being of 
the community is a contribution towards it. It is 
@ great machine of organization requiring constant 
overhauling, alterations and improvement. Thirty 
years have gone to the making of it, and these have 
not been unbroken years of peace. 

Progress in the scheme’s development was arrested 
by the outbreak of the War of 1914-18. War condi- 
tions associated with malnutrition or semi-starvation 
invite tuberculosis infection. Examples of high 
tuberculosis morbidity were seen in the enemy- 
occupied countries, and the present War is likely to 
show a similar incidence on an even more tragic 
scale. The disease is.one of the camp followers of 
war. 

The standardized death-rates per million living for 
pulmonary tuberculosis (England and Wales) rose 
from 988 in 1914 to 1,498 by 1918. Thereafter they 
fell. The main causes of this increase were contact 
infection, overcrowding, the breaking down of bodily 
resistance to infection through prolonged physical or 
mental strain, in some cases a lowered standard of 
nutrition and intercurrent infection, especially in- 
fluenza. This is how tuberculosis spreads, and war 
conditions augment the rate of its progress. 

My representations made in 1915 that military 
service would heighten the incidence of tuberculosis 
in the adult population, and that there would be an 
overwhelming demand for beds in sanatoria for 
ex-Service men and other workers, were justified 
after the War of 1914-18. The total number of 
ex-Service men invalided out of the Services on 
account of tuberculosis attributable to, or aggra- 
vated by, conditions of service, amounted, approxi- 
mately, to 35,000, and provision had to be made for 
them as well as for civilians. 

Great Britain had peace for twenty years, and in 
that period much was done to extend, improve and 
develop anti-tuberculosis work. Important features 
were : 

(a) The surgical treatment of tuberculosis, including 
artificial pneumothorax, which has enabled successful 
treatment to be given to many intermediate and 
advanced cases of pulmonary tuberculosis, the arrest 
of whose disease was formerly regarded as either 
hopeless or problematical. It has also led to a more 
intelligent use of sanatorium and hospital treatment 
in relation to the individual patient. 

(6) With this wider outlook and success in treat- 
ment should be associated the work done in tuber- 
culosis by that great pioneer, Sir Pendrill Varrier- 
Jones. 

(c) The improvement in X-ray technique and the 
consequent important aid afforded by X-rays in the 
diagnosis of pulmonary tuberculosis and in the 
control of collapse therapy. 

(d) The close association of research work in 
tuberculosis with practical application. 

(e) The Local Government Act of 1929, which 


* Substance of the Malcolm Morris Memorial Chadwick Lecture 
delivered on November 24. 
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made it possible to treat all necessitous cases of 
tuberculosis under the tuberculosis schemes of local 
authorities. 

Let us look for a moment at the position in 1938, 
the last year of peaceful endeavour. All forms of 
tuberculosis were declining in our midst. In 1911 
there were in England and Wales 38,422 deaths from 
pulmonary tuberculosis, a figure which in 1938 had 
declined to 21,930. The decline in deaths from other 
forms of tuberculosis was even more remarkable. In 
England and Wales in 1938 these deaths were 14,698 ; 
in 1938 they had fallen to 4,246. The prevention of 
contact .infection, the increased pasteurization of 
milk, earlier ascertainment and skilled treatment, all 
no doubt had their effect in this remarkable result. 
It is bitter now to record that progress has for the 
second time in the history of the national tuber- 
culosis scheme been retarded by the outbreak of a 
world war. 

The baneful influence of war in favouring tuber- 
culosis mortality is already revealed by the vital 
statistics of the present War. In 1939 the deaths 
from tuberculosis in England and Wales were 26,250. 
(War conditions only prevailed in a little more than 
three months of that year.) In 1940 they were 28,144 
and in 1941 they had risen to 28,669. The increase 
would be greater if non-civilians were included. 
Comparing with the year from mid-1938 to mid-1939 
as standard, the increase in deaths from respiratory 
tuberculosis amounted to about 6 per cent in the 
first year of war and 10 per cent in the second. Using 
the same standard of comparison, the increase in 
deaths from other forms of tuberculosis amounted to 
2-4 per cent in the first year and 17-6 per cent in 
the second year. The bulk of this increase has been 
due to tuberculous meningitis ; in the first half of 
1940, deaths from this cause numbered 1,047, but in 
the first half of 1941 the total was 1,422, an increase 
of 375, while all other forms of non-respiratory 
tuberculosis showed a rise of only 41 (Stocks). For 
the first six months of 1942, deaths from all forms of 
tuberculosis were only 14,412 as compared with more 
than 16,000 deaths in the first ha:f of 1941. This 
improvement has coincided with « lull in enemy 
attack. 

In Wales alone no perceptible rise in deaths from 
tuberculosis was seen until the year 1941, and the 
total death-rates (tuberculosis, all forms) are lower 
than the death-rate for 1938. The population of 
Wales has increased while that of England has 
decreased by reason of war evacuation measures. 
The comparison must therefore be made with the 
greatest caution. 

The death-rates from tuberculosis in Scotland per 
100,000 were 70 in 1939, 82 in 1940 and 83 in 1941. 
The latter is the highest rate since 1932. 

Through the courtesy of the director-generals of 
the Medical Services of the Royal Navy, Army and 
Royal Air Force, I am permitted to say that, as was 
anticipated, there has been an increase in tuberculosis 
in the Fighting Services since the outbreak of war. 
The incidence of pulmonary tuberculosis in the Army, 
so far as men are concerned, has shown no upward 
trend, and the incidence in the R.A.F. has been 
falling for the last six months. The increase noted 
does not mean that a healthy recruit is unduly 
exposed to contracting pulmonary tuberculosis. 
Service conditions may reactivate the disease or 
break down a poor resistance to the tubercle bacillus. 
With the introduction of conscription, tuberculosis in 
the Fighting Services is, as it were, a mirror picture 
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of civilian tuberculosis. Furthermore, a Service man 
is under constant medical observation, and occult 
tuberculosis is more readily detected than in civilian 
life. 

At the outbreak of war, there was a temporary 
dislocation of the tuberculosis services in some areas. 
There was a shortage of residential accommodation, 
for some of the sanatoria had to be converted into 
casualty hospitals, and in the excitement of war 
conditions, in many instances, advanced and infective 
patients were sent home contrary to the instructions 
if the Ministry of Health. The Ministry was able 
later in the year to release 6,000 beds for the treat- 
nent of tuberculosis. In 1940 patients were removed 
juland from hospitals and sanatoria in the eastern 
and southern coastal areas under the threat of enemy 
invasion. During the intensive bombing of London 
and other large cities, many tuberculosis wards in 
general hospitals were put out of action. All this has 
added to the difficulties of adequate residential 
accommodation, although, as the Minister of Health 
pointed out in June 1942, the main problem is the 
shortage of nurses for the tuberculosis service. 

Evacuation and shelter life also provided their 
problems. Arrangements were made to meet evacu- 
ated persons’ needs for continuation of treatment, and 
efforts have been made by medical supervision and 
attention to hygiene to diminish the risk of spread of 
infection in the shelters. Since the War, there has 
heen an increase in tuberculosis mortality in mental 
hospitals and mental deficiency institutions. 

Experts have pronounced that the present scale of 
rationing is adequate for the tuberculous, if carefully 
planned, as in sanatoria and hospitals. The con- 
sumptive at home or in lodgings may not be able to 
secure such a diet, and many think a case for special 
nourishment can be made out on these grounds. 

War conditions are, for many reasons, favouring 
tuberculosis among all callings. In this increased 
incidence the factory workers share, but the prim- 
ary causes of it lie for the most part outside the 
factory. 

Measures of prevention and treatment may be 
grouped into immediate and future measures. The 
deadly effects of tuberculous milk are well known, 
and universal heat treatment of all milk would 
abolish tuberculosis of bovine origin, which is respon- 
sible for about 2,000 deaths in England and Wales 
annually as well as much suffering, illness, crippling 
and economic loss. Miniature or indirect radiography 
is an important aid to early diagnosis, but it reinforces 
and does not supplant clinical examination. It must 
not be used as a ‘rule of thumb’ diagnosis. Recent 
work in chemotherapy encourages the hope that 
eventually a drug may be found which will destroy 
the tubercle bacillus in man (vide “Chemotherapy 
and Tuberculosis’, NaTtuRE, October 31, p. 517). 

After the War, Great Britain will be faced with 
a greatly increased incidence of tuberculosis, par- 
ticularly in ex-Service men. It is high time to marshall 
all our forces, and the Ministry of Health is already 
taking active steps. More institutional provision and 
beds will be needed. The village settlement, which 
provides the ideal solution of the tuberculosis problem, 
and other methods of rehabilitation will be required. 
The Medical Research Council favours the setting up 
of a national board in order to co-ordinate the 
planning of a national rehabilitation scheme. This 
was first advocated by Sir Pendrill Varrier-Jones in 
1936. The work and direction of such a board is 
called for especially at the present time. 
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MATHEMATICS liN THE U.S.S.R. 


By Pror. IVAN VINOGRADOV 
Moscow (by cable) 


HE development of the science of mathematics 

in Russia is comparatively recent, beginning 
with the establishment of the Russian Academy of 
Sciences in the eighteenth century, when Bernoulli 
and Euler, leading mathematicians of the time, were 
invited to Russia. These men, however, remained 
foreigners, and did not create what may rightly be 
termed a Russian school of mathematics. Lobachev- 
sky was the outstanding Russian mathematician, and 
he first propounded theories of non-Euclidean geo- 
metry, but he did not found a school of mathematics, 
and his ideas were not taken up by any pupils. 

The real foundation of a Russian school of mathe- 
matics dates only from the latter half of last century, 
beginning with the work of Chebychev. Russian 
mathematics began at once to develop on three 
separate lines: the theory of numbers; the theory 
of probability ; and the theory of approximation, 
the latter owing its origin to Chebyshev himself. 
Following on the heels of Chebyshev came a whole 
generation of brilliant mathematicians, among whom 
were JZolotaryov, Korkin, Markov, Voronoy, 
Lyapunov, and Steklov, whose work was in the 
main on the theory of numbers, the theory of prob- 
ability and analysis. It was thus a characteristic of 
the Russian school of mathematics that its members 
were engaged mainly on the solution of practical 
mathematical problems, and generalized theories 
were built up on the basis of the investigation of 
concrete problems. 

This tradition of concreteness and at the same 
time great profundity of investigation dates back to 
the time of Lomonosov, and has marked most of the 
work of Russian scientific men. Their research work 
did not follow the lines of existing scientific know- 
ledge, but broke new ground for itself. 

Shortly before the Revolution in Russia, mathe- 
matics branched out in a new direction, basing itself 
on the work of French mathematicians and dealing 
with the more abstract theory of analysis. The 
founders of this school were Luzin and Yegorov, after 
whom came a number of their brilliant pupils. 

Since the Revolution the development of mathe- 
matics has been particularly successful, and Russian 
mathematicians have taken their place in the front 
rank in diverse realms of mathematical science. The 
first place is occupied by the theory of numbers, 
which, thanks to the work of Chebyshev, Markov, 
Voronoy and others, had already reached a high 
level in Russia and to which has since been added 
original work by Delone, Chebotarev, Helfond 
Schnirelman, Vinkov, Vinogradov and others. Rus- 
sian_mathematicians now occupy & leading place so 
far as the theory of numbers is concerned. The in- 
vestigations of Chebyshev, Markov and Lyapunov 
have played a leading part in the development of 
the theory of probability, and their work has been 
maintained by Russian science, thanks to the work 
of Bernstein, Kolmogorov and Hinchin. 

The abstract side of Russian mathematics soon 
liberated itself from foreign dependence and reached 
a level such that the eyes of mathematicians abroad 
began to turn towards Moscow, thanks to work on 
abstract mathematics by Luzin, Suslin Uryson, P. 
Alexandrov and others. This side of mathematics 
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began to develop on concrete and at the same time 
general problems in the newest branch of geometry, 
namely, topology, and on problems in algebra and 
analysis allied to it. New and important results in 
this field have been obtained by Pontyagin, P. 
Alexandrov, Kolmogorov and others. 

The work of Russian mathematicians on analysis 
has many-sided characteristics. The qualitative 
theory of differential equations, which has numerous 
applications in astronomy, electricity, and so on, was 
dealt with before the Revolution in profound and 
original work by Lyapunov. This field has been taken 
up by N. Krylov, Bogolyubov and others. In the 
general theory of differential equations great progress 
was made before the Revolution, as is recorded in 
works of Steklov and Bernstein, and since by Alppo- 
Danilevsky as well as by Petrovsky and Sobolev. 

The application of methods of mathematical 
analysis to problems in mechanics, the theory of 
elasticity and hydromechanics has given very impor- 
tant results, as can be seen in the work of A. Krylov, 
Muskhalishvili and Lavrientyev, the last-named 
having propounded an important general theory 
concerned with the functions of a complex variable. 
More recently, a young Soviet scientific worker, A. 
Alexandrov, by the application of new methods, has 
produced important new geometrical results. 

We cannot in this short article describe in any- 
thing like detail the many and varied achievements 
of Russian mathematics during the twenty-five years 
which have elapsed since the October Revolution. 
We propose to deal here only with some examples of 
pure mathematical investigation in algebra and 
geometry. 

Algebra, which may be defined as the science of 
the abstract study of operations in addition and sub- 
traction, can be carried out not only with numbers 
but also with vectors, oscillations in alternating 
current circuits, ete. Every corbinacion the elements 
of which can be subjected to the operations of addition 
and subtraction is called a cumulative group. From 
this it can be seen that the study of cumulative 
groups is of extreme importance. The problem 
requiring solu. on was the explanation of the proper- 
ties of continuous cumulative groups and a method of 
investigating them. This problem was first solved by 
the Russian scientific worker, L. S. Pontyagin, with 
the aid of a method which he originated and which 
has since been successfully applied to other branches 
of mathematics. 

Geometry is the science of figures, and although 
many geometrical problems are subject to visual 
proof, their solution is nevertheless often very 
difficult. In 1916, the well-known mathematician, 
Weil, propounded a fundamental problem of convex 
surfaces which he himself could not solve in its 
entirety. In 1940, A. Alexandrov showed that Weil’s 
problem could be solved as a special case, and deve- 
loped a new general method in the theory of surface 
areas. The fundamental part of the results obtained 
by Alexandrov is his discovery of a theorem of 
polygons which, though simple to formulate, is far 
from simple to prove. This theorem makes it possible 
to build up a convex polygon from pieces of paper 
cut to certain shapes. It may seem strange that what 
is at first sight an interesting problem for a child 
should be the basis of profound geometrical theories. 
Even such a problem, however, offers the greatest 
difficulty in solution. 

Apart from purely theoretical investigations, Rus- 
sian mathematics pays considerable attention to the 
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solution of problems of an immediately practica! 
character. Among problems of this nature we may 
point to research in the theory of the aeroplane. 
particularly by Christianovich and Keldysh, to work 
on rational laws of gunfire, on the movement of « 
shell, on the calculation of dams by Senkov’s system, 
and other similar problems. At the present moment, 
when the U.S.S.R. is carrying on a great struggle 
against Fascism, these problems are of primary 
importance and occupy many of our leading math 
maticians. It would be interesting to deal with 
these problems in greater detail, were it not for the 
fact that their significance in the present War compe!s 
us to keep them secret. 

From this very short sketch, it can be seen that 
Soviet mathematics has attained a very high levei. 
There are in the Soviet Union a number of out- 
standing mathematicians working in all realms of 
mathematics, and there is our own original school of 
mathematics, which, although it omits various 
branches, makes it certain that further development 
of the science of mathematics lies ahead in the 
U.S.S.R. 





APPLICATIONS OF PHYSICS TO 
THE HEATING AND VENTILATION 
OF BUILDINGS* 

By A. F. DUFTON 


Building Research Station, Watford 


“The subjects of warming and ventilating, although 
in themselves simple, still deal with things and 
motions which are impalpable and invisible, and 
must be studied in their principles to be under- 
stood at all. Where the bodily eye can see nothing 
the mind’s eye must note important processes. The 
peculiarity of the subject is proved by the fact of so 
many distinguished architects and engineers failing 
signally in undertakings to warm and ventilate.” 
Neil Arnott. 


O early as 1784, James Watt used steam for 

warming the room in which he commonly wrote, 
and his radiator, a box three and a half feet long, 
two and a half feet wide and one inch thick, was 
made of tin plates. The warming effect of this radiator, 
however, was less than he anticipated. The fact that 
Watt’s expectations were not fulfilled serves as a 
reminder that engineering is, in a great measure, 
applied physics and that practical advances follow 
as and when progress is made in experimental physics. 
We now know that the radiator of 1784 did not emit 
sufficient heat because its surface was metallic, but 
it was not until 1801 that John Leslie discovered 
the nature and ascertained the properties of what 
is termed radiant heat. 

Leslie found that the application of a coat of 
pigment to a metallic surface, instead of retarding 
the discharge of heat, nearly doubled it. He remarked 
that this fact, equally curious and important, was 
most contrary to the prevalent notions, and seemed 
not to have been hitherto observed. He showed 
that a tin canister, filled with hot water, cooled 
considerably faster after it was covered with flannel, 
and required the further addition of one or two 


* From a lecture delivered before the Institute of Physics on Novem- 
ber 17. 
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folds to make it cool at the same rate as before. 
‘These remarkable facts,’’ he declared, “‘bid defiance 
to the loose sort of philosophy, which, without 
requiring any exertion of mind, pretends to explain 
everything. They teach us the necessity of a sober 
scepticism and demonstrate the great utility of 
extending a critical inquiry into the various popular 
branches of physics.” 

Radiant heat is not a simple entity and we must 
distinguish, for example, between the radiation 
which we receive from the sun and the radiation 
from bodies at temperatures of, say, 0°-100° C. The 
wave-lengths of the radiation we receive from the 
sun are all less than 3-04, and the wave-lengths 
of the radiation from a body at low temperatures 
are all greater than this. 

It is interesting to recall that the infra-red rays 
were first discovered by Sir John Herschel in the 
course of a research into the properties of various 
kinds of coloured glass, undertaken with the view 
of the selection of suitable glass for use in viewing 
the sun through a telescope. He wished to discover 
which of the sun’s rays furnished the greatest quan- 
tity of light without inconveniencing the eye with 
unnecessary heat. He observed that the heat became 
more and more considerable as a thermometer 
was moved towards the red rays in the solar spectrum, 
and found not only that the heat continued beyond 
the limit of the visible spectrum but also that it 
was there more intense than at any point within the 
spectrum. 

The diathermanous power of a substance differs 
greatly with the heat from different sources. Glass 
is a notable example. It transmits freely the heat 
of the sun, but intercepts all the radiation from 
a source at a temperature below 100° C. This property 
of glass enables us to trap the sun’s heat in greenhouses 
and in dwellings. Glass transmits only six per cent 
of the heat emitted by a source at 400°C. 

It must be emphasized that, in general, the 
absorbing and reflecting powers of a surface for 
low-temperature radiant heat are different from 
the corresponding absorbing and reflecting powers 
for solar radiation. Ignorance of this has led to 
much confusion, since the property which bodies 
possess of absorbing, emitting and reflecting radiant 
heat meets with many applicaticns. In that old 
text-book, Ganot’s ‘““Treatise on Physics”, we are told 
that the outsides of stoves and hot-water apparatus 
ought to be black, to give free exit to the heat. This 
is quite erroneous; the colour of the paint makes 
no difference to the emission of heat from hot-water 
apparatus so long as the paint does not contain 
metallic flakes. Metallic paints, such as aluminium 
and bronze, vary somewhat, the average emissivity 
being about 50 per cent. An appreciably lower 
emissivity than this is said to be obtainable, pre- 
sumably by taking care not to cover the metallic 
flakes with too much of the binding material. In 
the case of an ordinary cast-iron radiator, painting 
with aluminium paint is found to reduce the emission 
by about 10 per cent; the heat communicated 
directly to the air, which in the case of an ordinary 
radiator is greater than that emitted as radiation, 
is unaffected by the nature of the paint used. 

When we remember for how long buildings in 
Great Britain have been heated by means of open fires, 
it is difficult to understand why so much reliance has 
been placed upon radiant heating and why the air- 
warming fireplace has never become popular. Sucha 
fireplace heats a room by means of convection currents, 
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the heat imparted to the air causing it to circulate 
throughout the room. Of the experimental physicists 
who have advocated such fireplaces the best known 
is probably Benjamin Franklin, who in 1745 described 
his newly invented ‘‘Pennsylvanian fireplace”, by the 
use of which he reckoned to save no less than 
five sixths of the fuel required to heat aroom. The 
Pennsylvanian fireplace was preceded by the fire- 
places of M. Gauger, who in 1713 published a treatise 
on the subject which was translated into English 
by a physicist, Dr. Desaguliers, and published in 
1716 under the title ‘“‘The Mechanism of Fire made 
in Chimneys”. 

Some four years ago I contrived an air-warming 
fireplace in my own home and now obtain probably 
three times as much useful heat from the fuel burned 
as before. Even in midwinter, with snow lying, 
there is no difficulty in heating the room so that 
at a distance of 20 ft. from the fire the air tempera- 
ture is 70° F. This fireplace is an adaptation of the 
“Cheminée de Nancy”’ of two centuries ago. 

When heating is intermittent, as is frequently 
the case, it is important to reduce the heating-up 
period to a minimum, both for economy and con- 
venience. The problem is a physical one, and the 
basis for the necessary analysis was laid by Baron 
Fourier in his ‘“Traité de Chaleur’. It is now clear 
that for the most efficient use of intermittent heating 
the walls of a room should be lined with wood or 
other insulation of small thermal capacity ; I believe 
that my experiments were the first to illustrate this. 
I measured the rate of warming of a room in my 
own home before and after I lined it with oak panel- 
ling. Without taking the furniture into account, only 
half the boundary surface of the room was changed 
by the panelling—the ceiling, window, floor and 
door were not affected—yet the change in the room 
was remarkable. The room is now warmer after 
half an hour than it used to be after an hour and a 
quarter’s heating. From the practical point of view 
the important fact is not that one hour’s heating 
now suffices instead of two, but that a fire may 
reasonably be lit half an hour before the room is 
wanted. 

To turn now to the applications of physics to 
ventilation. In order to ventilate a room, an aero- 
motive force is necessary and the movement of 
air must be properly directed and controlled, espec- 
ially if draughts are to be avoided. To illustrate 
how this may be done it is of interest to see how a 
physicist ventilated his house and, as an example, 
I cite Sir John Robison’s house in Randolph Crescent, 
Edinburgh, and quote from the description given 
in 1839 by John Milne, an Edinburgh architect. 

“The system of ventilation employed in this house 
appears to be as perfect as can be desired ; as while 
the mass of air in the rooms and passages is con- 
stantly undergoing removal by the escape of vitiated 
air above, and the admission of large supplies of 
fresh air from below, no currents are perceived 
in the apartments, which, even when crowded with 


company and amply lighted, preserve a remarkable 


freshness of atmosphere. . . This is effected by 
means of cylindrical flues of earthenware, nine inches 
in diameter, built into the gables, in close proximity 
to the smoke flues of each room. The lower ends 
of these ventilating flues open into spaces between 
the ceilings of the respective rooms and the floors 
of those above them; and there is one or more of 
these exit air-flues in each room according to its 
size and use. The heated and vitiated vapours pass 


“= 





upwurds through the ceilings by a continuous opening 
of about one inch and a half wide (behind one of the 
fillets of the cornice) all round the rooms, and having 
thus passed into the space between the ceiling and 
the floor immediately above, they ascend by the 
flues in the wall, and are discharged by them into 
the vacant space between the ceilings of the attics 
and the roof; from whence they find their way 
through the slates to the open air. The passage for 
the air through the cornice is not visible from the 
floor of any of the rooms.... The continued 
supply of fresh air to the lower part of the house, 
to replace that which goes off by the ventilators 
and by the chimneys, is brought in from the garden 
behind the house by a passage, the sectional area 
of which is eight superficial feet. The cold air admitted 
by this passage (or by a similar one from the front 
of the house) is made to pass overastove.... The 
usual temperature of the air issuing from the stove 
is as low as 64°. The whole of this air is discharged 
into the well of the staircase, which forms a reservoir 
from which the rooms draw the quantity required 
to maintain the upward currents in the chimneys 
and in the ventilating flues. The air in the staircase 
finds its way into the apartments by masked passages, 
of four or five inches wide and four feet long, over 
the doors, and by openings left under each door of 
about one inch wide. The sectional areas of these 
passages are more than equal to the areas of the 
chimney and ventilating flues ... the quantity 
of escape is regulated by hand by means of throttle- 
valves at the mouth of each escape-flue. . . .” 

It is interesting to note that, when asked in 1841 
whether experience had suggested any alterations 
or improvements, Robison replied that, if the house 
were to be built again, the only difference he should 
make would be to form the air-passages still wider. 
To return to the present century, I can testify that 
one of the pleasantest living-room atmospheres 
which I have experienced was in a room provided 
with a ventilated cornice. 

The temperature of a room with air and walls at 
different degrees is not easily specified. From the 
point of view of comfort, it is the rate at which heat 
is lost from the body which seems to be important, 
and the equivalent temperature of an environment 
is defined as that temperature of a uniform enclosure 
in which, in still air, a sizable black body would lose 
heat at the same rate as in the environment, the 
surface temperature of the body being one third 
of the way between the temperature of the enclosure 
and 100° F. The scale of equivalent temperature, 
introduced by me in 1929, is essentially a refinement 
of the sensation scale; it is measured by a eupa- 
thsoscope. When the instrument is placed in a room 
with air and walls at, say, 62° F. and the air is still, it 
indicates 62° F. If there isa draught of some 200 ft. 
per minute in the room, the instrument ‘feels colder’ 
and indicates 56°. The eupatheoscope is primarily 
an instrument for research. 

Heating engineers are dependent to a great extent 
upon rule-of-thumb and in this age of progress are 
finding some difficulty in adapting standard practices 
and calculations to meet modern requirements. In 
the Heating Laboratory of the Building Research 
Station at Watford, we have a room with walls, 
ceiling and floor exposed to controlled conditions, and 
it is possible to study not only different methods 
of heating, the problems of intermittent heating 
and the influence of ventilation upon heating, but 
also those phases of building construction of interest 


680 NATURE 





DECEMBER 12, 1942, Vor. 150 


to heating engineers. The temperature of the air 
in the enclosure is controlled by means of an extensive 
system of panel-warming and panel-cooling pipes 
in the walls, floor and ceiling. This enclosure is 
defined when the temperatures of the various surfaces 
are specified. The walls of the enclosure are heated 
or cooled by means of calcium-brine pumped through 
the embedded pipes, and the mean surface temper- 
ature of each wall is individually controlled to 
0-1° F. by a copper resistance thermometer in con- 
junction with a sensitive relay system. Each wall- 
surface is tested once in every six minutes and the 
controls then automatically raise or lower the tem- 
perature of the brine by means of specially designed 
modulating valves. 

The laboratory is designed for comparative work, 
and the most common form of heating in use at the 
present time—by cast-iron radiators—has been 
chosen as a standard of reference. This not only 
provides a convenient yardstick but also ensures 
that a substantial body of data is obtained about 
this important type of heating. The Institution of 
Heating and Ventilating Engineers has taken a great 
interest in the work at the Building Research Station, 
and there would have been no Heating Laboratory 
without the help of the Institution. 

To many people the applications of physics which 
are of particular interest are those concerned with 
the development of automatic mechanisms. In this 
connexion I would like to invite attention to the 
contributions made by Dr. Neil Arnott, who was 
not only an eminent physician but also a competent 
experimental physicist. It is a hundred years ago 
no. since Arnott produced his ‘thermometer stove’, 
the temperature of which was directly controlled 
by a thermometer. He applied also the unequal 
expansion of two small bars, one of iron, the other 
of brass, to the control of the air supply for a stove ; 
but his most elegant device was the ‘balanced valve 
regulator’ which he used to regulate stoves and 
boilers ; one of which served a small steam engine 
which worked a ventilating pump for months, night 
and day, having the attention only of a gardener, 
who put a supply of cval into the hopper morning 
and evening. With this regulator the air-flow is 
determined by the pressure exerted upon a plate. 
The weight placed on the steelyard is a measure of 
the quantity of air admitted to the fire and, with 
uniform combustion, a measure of the quantity 
of fuel consumed and of the heat produced. 

have mentioned a few of the physicists who have 
made practical contributions to the arts of heating and 
ventilation. Of all that has been achieved, however, in 
the field of heating research, there is nothing which 
quite compares with the work of Count Rumford. He 
was a great experimenter and devised methods of 
measurement and made determinations not only 
of the specific heats of various substances and the 
thermal conductivities of insulating materials but 
also of the calorific values of fuels. He strove to find 
out how to heat and light buildings economic- 
ally and well. This was a subject which he had 
much at heart, and when he founded the Rum- 
ford Medal of the Royal Societv, he wrote to the 
president : 

“The objects which I had more particularly in view 
to encourage, are such practical improvements in 
the generation and management of heat and light 
as tend directly and powerfully to increase the 
enjoyments and comforts of life, especially in the 
lower and more numerous classes of society.” 
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THE WILD HORSE OF POLAND 
By T. JANIKOWSKI 


Formerly of Warsaw 


12, 1942 


HILE studying the literature of the fossil 

remains of Scottish prehistoric animals I 
came across many interesting data recorded by the 
eminent Edinburgh zoologist, Prof. J. Cossar Ewart, 
on the subject of the hypothetical wild ‘forest horse’ of 
Scotland. Accord- 
ing to Ewart it 
must have been ‘“‘a 
stout horse with 
a heavy mane and 
tail, short strong 
legs, thick fetlock, 
joints and hoofs”’, 
a “‘type to which 
belong many of 
the stout, short- 
necked, round- 
quartered, deer- 
stalking ponies of 
the Scottish High- 
lands’’, with a face 
that is “broader 
and at the same 
time shorter .. . 
the outline of the 
face being con- 
cave”’. Until re- 
cently, the exist- 
ence of such an 
animal, either in 
the history of man 
or in prehistoric 
times, lacked 
satisfactory proof. 
In view of the 
uncertainty con- 
cerning the Scot- 
tish ‘forest horse’ 
I should like to 
record certain 
facts about an 
interesting type of 
horse which still 
exists in Poland. 
This horse, the 
so-called konik 
(literally ‘little 
horse’ or ‘pony’), 
formed the sub- 
jectofanextensive 
study by Prof. T. 
Vetulani, of the 
University of 
Poznan, and also later by Prof. 8S. Hiller, of the 
University of Wilno (Vilna). 

The konik is a small domesticated peasant-horse 
common in the district of Bilgoray, about lat. 50$° N. 
and long. 223° E. It is of a mouse-grey colour with 
a black stripe along the back from the mane to the 
tail. It can live remarkably long and still retain its 
vigour. Indeed, Vetulani reported having seen a 
pony still hard at work at the age of twenty-six 
years. The xonik differs from the steppe horse in 
several aspects, having well-rounded body lines, an 
abundant mane and tail, relatively short limbs, a 
small height, a characteristic ‘dished’ or concave 








(1) THE BILGORAY “KONIK”’, WITH THE CHARACTERISTIC BLACK STRIPE ALONG THE BACK. 
(2) THE STALLION ““TREF”’ IN AUTUMN, BEFORE TURNING WHITE. (3) THE MARE “CZAJKA” 
INAUTUMN. (4) THEMARE“CZAJKA” IN WINTER. (5) THESTALLION “TREF” IN WINTER. 
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profile of the skull, a face which is remarkably short 
in comparison with the cranium and with the 
width of the forehead. Generally speaking, its 
features are strongly reminiscent of those typical for 
Ewart’s horse. On the other hand, however, the 
konik bears some resemblance ¢o still another extinct 
horse, the steppe tarpan (Equus caballus gmelini Ant.). 
The structure of the cheek teeth, and especially the 
width of the chewing surface as well as the simplicity 
of the enamel patterns, point to the oriental origin 
of the konik. The 
tarpan resembled 
the mouse-gray 
Bilgoray pony in 
its colour, its short 
dished face and 
some other marks, 
but differed in its 
lighter build, 
higher and more 
slender limbs ; it 
also had a shorter 
and erect mane 
and no forelock. 
Taking all this 
into account, Ve- 
tulani arrived at 
the conclusion 
that the konik 
must be related to 
two varieties, the 
wild steppe tar- 
pan, extinct at 
the end of the last 
century, and a se- 
cond, unknown 
variety which pos- 
sessed the features 
of the ‘forest 
horse’ of Ewart. 
He therefore in- 
troduced a new 
name for the 
Polish konik, the 
‘forest tarpan’ or 
Equus gmelini 
Ant. forma silva- 
3 tica, and he pic- 
tures the origin 
of the konik in the 
following manner. 
With the onset 

of steppe condi- 
tions in Europe— 
in the glacial per- 
iod and later—the 
steppe tarpan 
spread from the 
steppe bordering on the Black Sea to central 
and north-west Europe. However, the dry steppe 
climate did not last for ever. Gradually it be- 
came moister, and forests replaced the great 
grassy regions. The tarpan, an animal adapted to 
the conditions prevailing in the vast prairies, had to 
retreat step by step from the north-west to the 
Black Sea regions of its ancestors, where it remained 
as a living wild animal until 1880. In that fatal year 
the last tarpan lost its life after a fierce chase by 
hunters (Antonius). Of the tarpans which did not 
return to the Black Sea shores, some must have 
lost their lives because of the severe weather con- 
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ditions. Others, more persistent and hardier, became 
inured and adapted themselves to the new conditions 
of life in the forest, undergoing gradually modifica- 
tions in their bodies and developing at last into the 
new forest horse. Fossil remains of the latter are 
found throughout all central and north-west Europe, 
together with the remains of other members of the 
forest fauna such as the red-deer, roe-deer, boar, wild 
cat and elk. 

A close examination of these remains reveals 
striking differences from the original tarpan; a 
shorter face and shorter limbs, two peculiarities 
which we also find in the mouse-grey konik as well as 
in some breeds of Scottish ponies. According to 
Ewart, “‘of a hundred Shetland ponies examined . . . 
twenty-five had most of the points of the Forest 
Variety”. The two peculiar qualities, the brachy- 
cephaly and the micromely, are often thought to be 
connected with changes of the pituitary body. The 
hypophysis, which was of cord-form in the steppe 
tarpan type, became broader in the forest Bilgoray 
pony; the basis of the gland becamé flatter and 
developed a depression in the anterior part. Corre- 
sponding to this the sella turcica has changed also. 
From a regular pit it became irregular, with a con- 
vexity in the anterior part. In its inner structure 
the pituitary body of the forest konik shows a 
reduced amount of the glandular substance of the 
anterior lobe. According to Vetulani the climatic 
influences induced these changes in the hypophysis 
first, and the changes in muscular tissue followed 
in consequence. A strong development of the muscles 
with thicker muscular fibres and a higher content of 
the intramuscular connective and adipose tissue 
must have had a decisive influence on the bones. 

Historical records show that the district which was 
inhabited originally by the wild forest horse, from 
which later the domesticated Bilgoray pony de- 
veloped, was the Great Forest of Bialowieza, about 
lat. 523° N. and long. 24° E. This famous forest was 
visited in the eighteenth century by the Frenchman 
Hacquet, who saw the living wild forest horse with 
its short and erect hair of the mane and described it 
in his work published in 1794. The nineteenth-century 
Polish author Kozmian records that the wild forest 
horse of Bialowieza was brought at the end of the 
eighteenth century into a private forest zoo-park of 
Count Zamoyski near Bilgoray. One winter, at the 
beginning of the nineteenth century, when the cold 
was uncommonly severe, the horses, until then living 
free, were captured and distributed among peasants 
of the neighbouring villages, where, tamed and cross- 
bred, they gave rise to the mouse-grey peasant 
ponies, a considerable number of them retaining the 
pure blood of their wild ancestors. 

In 1936 Vetulani made an attempt to breed the 
forest horse back to its wild state. Among the 
animals which were brought back to the Great Forest 
of Bialowieza, a Polish national park, were the 
stallion “‘Tref’” and the mare “Czajka’’, both of 
which had the remarkable and unique property of 
turning white in winter in a manner characteristic for 
certain other animals such as the hare, grouse and 
ermine. Every winter they changed the mouse-grey 
summer coat, distinguished by the black stripe 
on the back, into a snow-white coat, only the 
face, fetlocks, mane and tail retaining the dark 
colour. 

After three years of breeding the number of horses 
in the Bialowieza Park rose to eighteen, out of which 
eight have been born free in the forest. Some of 
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them inherited the property of becoming white in 
winter. According to Vetulani, the enigmatic wild 
white horse described by Herodotus as grazing in the 
northern marshy land may well have been the Polish 
wild pony grazing in the Polesie bogs situated close 
to the Bialowieza Forest. 

It may be regarded now as definitely established 
that: (1) the ‘forest horse’ postulated by Ewart 
existed in olden times as a wild animal in many a 
forest of north-west and central Europe ; (2) its last 
true wild descendants lived in the Great Forest of 
Bialowieza in Poland until the latest decades of the 
eighteenth century ; and (3) some of the living wild 
forest horses were brought into a forest park and 
were later domesticated and to a certain degree 
cross-bred. 


HIGH-CONCENTRATION HYDRO- 
GEN CYANIDE FUMIGATION OF 
FUNGI AND BACTERIA 
By Dr. N.- POLUNIN 


Department of Botany, University of Oxford 


HE highly toxic effects of hydrogen cyanide on 

animals are almost proverbial, and it is now 
well known that its main action causing their death 
is through interference with the respiratory enzymes':?. 
Since these systems appear in general to be similar 
in animals and plants (including yeasts and bacteria*), 
the chief of them being found in representatives from 
all of the plant and animal phyla‘, it might be 
expected that exposure to hydrogen cyanide would 
also kill plants easily. So far is this from being the 
ease that hydrogen cyanide ‘fumigation’ is com- 
monly employed as a means of killing insect pests 
on greenhouse plants which are little if at all adversely 
affected by the process; it is also extensively 
used in plant quarantine and against scale insects 
of citrus trees’. Even as it appears that a high rate 
of respiration is more important than the size factor 
in determining the susceptibility of different animals 
to the higher concentrations of hydrogen cyanide’®, 
so it now seems likely that the usually greater 
resistance of plants to hydrogen cyanide is largely 
bound up with their generally much slower rate 
of metabolic activity. 

Fungi and bacteria being ‘“‘amongst the most 
actively respiring plants’’’, one might have expected 
them to be relatively easily affected by hydrogen 
cyanide were it not, perhaps, for their frequently 
high content and rate of turnover of sulphur*.’. For, 
in low concentrations, hydrogen cyanide, even if 
application is prolonged, may have little or no ill 
effect upon living organisms, owing to its being 
rapidly “converted into harmless combinations 
with the aid of sulphur supplied by compounds of 
albumen’’*. However this may be, and in spite of the 
fungicidal and bactericidal properties of gaseous 
hydrogen cyanide being ‘‘extremely poor” in such 
concentrations and over such times of application as 
have usually been tried®.*, the following observations 
show that in heavy doses hydrogen cyanide can be 
lethal to both colonies and spores (or other dissemi- 
nules) of such moulds and bacteria as were to be 
found in the air of two rather dusty rooms. Con- 
sidering the effect of fairly high concentrations of 
the gas on green plants*!° this was indeed to be 
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expected but surprisingly enough does not appear to 
have been previously observed or at least not ade- 
juately recorded. 

The observations referred to were made in con- 
nexion with the recent fumigation by a London firm 
of two rooms in our Druce Herbarium in North 
Oxford. This fumigation was principally against 
the drug-store beetle, Sitodrepa panicea (Linn.), and 
lasted about fifty hours. The concentration of 
gaseous hydrogen cyanide aimed at was in excess 
of thirty mgm. per litre (about 2-6 per cent ‘by vol.’) ; 
some such maximum was probably reached within 
the first hour in the larger free spaces, but with 
little doubt the concentration in the atmosphere 
thereafter fell markedly owing to leakage and 
absorption". The weather was favourably warm 
throughout, though the temperature was slightly 
below normal for August, while intermittent rain 
kept the relative humidity high. For the observa- 
tions malt agar Petri plates were prepared in con- 
siderable numbers by my colleague Dr. W. H. Wilkins, 
to whose assistants, Dr. G. C. M. Harris and Mr. 
Cripps, my sincere thanks are also due ; Dr. Wilkins 
also kindly supplied the cultures mentioned below. 
Although most of my experiments were replicated 
either six or ten times by the use of as many plates, 
30 that a considerable area of nutritive surface was 
»xposed and incubated for each observation, it must 
be noted that apart from some germination tests 
performed later the only medium used was malt 
iar, which does not preclude the possibility of 
‘xceptions to these observations being afforded by 
rganisms which do not normally grow on this 
very good ‘all-round’ medium (for example, at 
25° C.). 

Three days before the commencement of the 
fumigation, malt agar plates were exposed for ten 
minutes in various parts of the rooms concerned. 
After incubation for sixty-eight hours at 25° C. these 
plates supported from six to twelve evident fungal 
ind bacterial colonies each. A few of the plates were 
left in the incubator as controls, but the majority 
were exposed, together with a number of fresh 
sterile plates and others supporting vigorous cultures 
f Penecillium frequentans Westling and Aspergillus 
sp., In various parts of the two rooms throughout the 
c.50 hours of the fumigation,. before the beginning 
of which the air in the rooms had been rendered 
justy by the shifting of herbarium material and 
furniture. In spite of the prevailingly favourable 
conditions of temperature and relative humidity, 
it appeared at the end of the fumigation that the 
exposed’ colonies had not grown at all during its 
course ; nor was there any sign of growth on any of 
the previously sterile plates. All these plates that 
had been exposed during the fumigation were now 
incubated at 25° C. for five days and nights, at the 
end of which period the results still appeared the same, 
that is, the previously sterile plates bore no sign of 
life while all colonies remained the same size as at 
the beginning of the fumigation. (A striking contrast 
was afforded by the plates that had been left in the 
incubator as controls instead of being exposed 
during the fumigation ; dense growths now practically 
\illed all these.) Before replacing in the incubator the 
infected plates which had been exposed to hydrogen 
cyanide, fresh sterile plates were inoculated from a 
number of the colonies on them; also, plates which 
had been sterile when exposed to hydrogen cyanide 
were so inoculated while other such plates were 
noculated from vigorously growing cultures of 
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several different moulds and one bacterium. After 
incubation for three days and nights there was no 
sign of growth in any of these cases, though quite 
large colonies had by this time developed on the 
pertinent controls (fresh plates inoculated at the 
same time from growing cultures). Nor was there 
yet any sign of life on any of the other plates that 
had been exposed during the fumigation, and, in 
some instances, afterwards aired with the covers 
off (these covers probably had little effect on the 
retention of any residual hydrogen cyanide by the 
medium'?); nor would spores from these ‘exposed’ 
colonies germinate even much later in hanging 
drops of distilled water. 

The conclusions thus seem inescapable that the 
colonies had all been killed by the fumigant and that 
the malt agar plates had all been rendered inhibitant 
to growth—at least of such saprophytic and aerobic 
fungi and bacteria as had been represented by 
spores in the air of the rooms. This inhibition 
lasted at least eight days but began to disappear 
thereafter; thus ten days after the cessation of 
fumigation a slight growth was observed from 
contaminations or fresh inoculations on some of 
the plates that had been exposed to hydrogen 
cyanide, though others appeared incapable of sup- 
porting growth even from any spores present in 
the air of the laboratory until several more days 
had elapsed. 

It will be noted that, unfortunately, it was not 
determined whether the colonies were killed by 
gaseous hydrogen cyanide or by that adsorbed by 
the agar gel (the pH of which was probably not 
affected®), though the appearance and texture of dense 
growths of mould after the fumigation suggested 
that the gas alone had sufficed to kill them. Again, 
the spores of the air may merely have been unable 
to germinate on the surface of the ‘exposed’ medium 
—although those belonging to the colonies appeared to 
have been killed outright by the gas. These and most 
of the other obvious doubts could easily be settled by 
ad hoc investigation. But meanwhile the possibilities 
of useful application of such a method for the apparent 
sterilization of an entire system ofroomsand their bulky 
contents are not inconsiderable, especially if damp 
colloidal material remains inhibitant to the growth 
of destructive saprophytic organisms for 1-2 weeks 
as did the agar plates in my observations. As examples 
we may consider how frequently nowadays tobacco 
is so mouldy as to be practically worthless when 
bought, and how much valuable material has been 
lost in bombed museums and stores because it was 
soused by rain or firemen’s hoses and could not be 
dried before going rotten; fumigation, even if not 
long maintained, might well delay decay until all 
could be effectively handled and dried. For such 
purposes the practicability and relative merits of 
other fumigants should be investigated immediately 
(unfortunately sulphur dioxide, which is known to 
be more toxic® to fungi and bacteria than hydrogen 
cyanide, could not be used in herbaria, etc., owing 
to its bleaching action). A probable advantage of 
hydrogen cyanide is that in general bacterial growth 
is checked by very dilute solutions of it*1°, while 
residual traces are very persistent’? although the 
gas is notoriously penetrating ; a disadvantage may 
lie in the uncertainty of any action on anaerobes 
which lack cytochrome components** but are able 
to break down carbohydrates'‘. From all these 
points of view the possibilities and limitations of 
formaldehyde should be further explored. 
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OBITUARIES 
Mr. William R. S. Ladell 


Mr. WittiAM R. 8S. LADELL, whose sudden death 
in Jamaica on November 6 has just been reported, 
was born in 1887 and educated at the Merchant 
Taylors School and Finsbury Technical College. Before 
completing his degree, he went abroad and started 
work on agricultural science in the tropics, which 
was to occupy the greater portion of his life. After 
three years in South Africa with the Department of 
Agriculture, part of which was at the Cedara Experi- 
mental Station, he accepted in 1912 a position with 
a commercial company in Malaya, where he carried 
out many field and laboratory experiments on 
rubber cultivation. During the War of 1914-18 he 
served at first in the Far East and later in Great 
Britain and reached the rank of major in the Royal 
Army Ordnance Corps. 

After the War, Ladell took up an official appoint- 
ment in Siam and in 1923 was put in charge of the 
newly formed Bureau of Agricultural Science. The 
greater part of his work for the next twelve years 
was connected with problems of rice cultivation, in 
which he obtained a world-wide reputation. During 
this period also he developed a keen interest in 
general natural history, particularly entomology, and 
was for many years honorary secretary of the Natural 
History Section of the Siam Society. 

In 1934, owing to the disturbed political situation 
in Siarn, Ladell returned to England and worked for 
four years in the Entomology Department at Rotham- 
sted on problems of soil insects and insecticides. His 
wide experience and chemical knowledge was here a 
great asset and he developed the method of separat- 
ing insects from the soil by flotation in a heavy 
solution. 

In 1938 an opportunity occurred for Ladell to 
return to the tropics, where his heart was always, 
and he became agronomist and soil chemist to the 
West Indian Sugar Company in Jamaica. There he 
found congenial work, and shortly before his death 
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he had been appointed chief research officer for the 
Associated Sugar Companies of the Island ani 
editor of a new Journal, Sugar Technology. 

Ladell was elected a fellow of the Chemical Society 
in 1907, of the Institute of Chemistry in 1911 an 
of the Royal Entomological Society in 1929. He 
was very modest in character and a pleasant anc 
enthusiastic colleague; he is survived by his wife 
and three children. C. B, WILLIAMs. 


Flight-Lieut. A. N. David 


Fuiieut-Lievut. Davin, who died recently on service 
at the age of fifty-three, had been associated with: 
the Forest Products Research Laboratory at Princes 
Risborough since its earliest days in 1922, when h: 
joined the Department of Scientific and Industria! 
Research after his retirement from the Indian Fores 
Service. 

After being educated at Aldenham and Oxford. 
David joined the Indian Forest Service in 1911, and 
between 1916 and 1919 saw service as a pilot in the 
Royal Flying Corps. At the outbreak of war in 193%) 
he at once rejoined the R.A.F.V.R., receiving a 
mention in dispatches shortly before his death. 

During his connexion with the Forest Products 
Research Laboratory, his work was mainly concerned 
with the collection of home-grown timber for the 
various investigations, and the related information 
on the field conditions of its growth. His cheerful. 
hard-working personality secured the ready collabora- 
tion of the woodland owners, without which it would 
have been very difficult to obtain suitable material. 
The collection of field information needed mucli 
painstaking work in all sorts of weather ; indeed bad 
weather seemed to dog his expeditions, but neve: 
stopped him. His contribution to the work of the 
Laboratory was most useful, though attracting little 
attention to itself. 





Sir Charles Hyde, Bt. 


WE regret to record the death at the age of sixty-six 
of Sir Charles Hyde, proprietor of the Birmingham Post 
and its associated papers. He was, perhaps, relativel 
little known outside Birmingham except in news- 
paper circles and on the racecourse, for he shunned 
publicity. In Birmingham he was known as a most 
generous philanthropist. Born at Worcester, the son 
of a surgeon, he was educated at Clifton and Exeter 
College, Oxford. At the age of twenty-one he entered 
the newspaper world at the invitation of his uncle. 
John Feeney, then proprietor of the Birmingham 
Post and Mail; on the death of his uncle he became. 
in 1913, the proprietor of the Birmingham Post. 
Birmingham Mail and Birmingham Weekly Post. To 
the University of Birmingham Sir Charles gave 
freely, contributing £10,000 to the appeal fund in 
1920. He also bought and equipped a large house in 
Edgbaston as a hostel for men undergraduates, now 
known as Chancellor’s Hall. In 1925 he gave a 
further £100,000, part of which was to be devoted 
to the building of the Students’ Union, a fine building 
which has been of supreme importance in the social! 
life of undergraduates. He also gave £10,000 for a 
Joseph Chamberlain Memorial Museum in the Uni- 
versity Medical School. 

Sir Charles was a munificent supporter of Birming- 
ham hospitals, the Children’s Hospital in particular. 
He was chairman of Queen’s Hospital and from 
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1919 until 1926 was chairman of the War Pensions 
Hospital Committee. 

Archeology, too, benefited by his generosity, for 
he financed the excavations at Viroconium, near 
Wroxeter, of which the results have lately been 
published. Farther afield his help enabled the 
University of Belgrade to resume excavations on the 
prehistoric site of Vincha. He also bore the cost of 
British Museum excavations at Nineveh and assisted 
wn expedition working on the Necropolis at Vounous 
Bellapais in Cyprus. His name will long be remem- 
bered with gratitude. G. A. SHAKESPEAR. 
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WE regret to announce the following deaths : 


Dr. E. J. Allen, C.B.E., F.R.S., secretary to the 
Marine Biological Association of the United Kingdom 
and director of the Plymouth Laboratory from 1895 
until 1936, on December 7, aged s>venty-six. 

Prof. R. A. Gortner, professor of biochemistry in 
the University of Minnesota, on September 30, aged 
fifty-seven. 

Prof. T. M. Putnam, professor of mathematics in 
the University of California, on September 22, aged 
sixty-seven. 


NEWS and VIEWS 


Reconstruction in Great Britain: The People 


THE widespread interest in the problems of post- 
war reconstruction and planning was reflected in the 
House of Commons debate on December | and 2 on an 
amendment to the Address. The debate was charac- 
terized by notable specches from Mr. Greenwood, Sir 
William Jowitt and Mr. Anthony Eden. Sir William 
Jowitt gave a comprehensive but general account 
of the Government’s policy. Sketching the post- 
war position and stressing the importance of in- 
ternational co-operation in a deliberate effort to 
improve the standard of living throughout the 
world in order that consumers abroad may be 
able to buy that which we produce, he said that 
he believes we must become as a nation more 
scientifically minded, prepared, whatever industrial 
system we adopt, to use scientific methods and to 
aim at the greatest efficiency in those methods. 
The Ministerial Committee over which he presides 
is, he said, trying to work out practical schemes 
of reconstruction to which effect could be given 
in the first few years after the War, and pre- 
supposing in its plans a social and economic structure 
designed to secure equality of opportunity and service 
among all classes of the community. The Ministerial 
Committee is assisted by an external and an internal 
committee of highly placed and experienced Civil 
Servants. Demobilization plans are being pre- 
pared; these include the question of education 
and training for those whose educational careers have 
been interrupted by the War. With regard to getting 
the workers back into industry, the Government 
considers that each industry should be surveyed 
separately, because the structure of industry will not 
fit into a common mould. The points of contact 
between Government and industry require strength- 
ening, and Sir William said that capital must be 
ready to seek new opportunities and labour must be 
prepared to be more fluid. 


The Land 


Fully accepting the views of the Scott and the 
Uthwatt Committees as to the need for correlating 
policy, the Government has decided, Sir William 
said, in view of the importance of maintaining 
Parliamentary responsibility, to ask Parliament to 
constitute a separate Ministry of Town and Country 
Planning. This Minister will be a member of the 
Ministerial Committee already supervising recon- 
struction policy, and there are also important func- 
tions for which a permanent commission, acting under 
the Minister of Town and Country Planning, will be 
the most appropriate body. The Government has 


reached no decision as to the acquisition by the 
State of development rights in all undeveloped land 
or on a levy on increases in annual site values, but it 
is proposing in forthcoming legislation to confer wide 
and simple powers on local authorities for the com- 
pulsory acquisition of land. In regard to food, 
Sir William said that the wise developments of the 
last few years should not be abandoned after the War. 
Close attention is being given to the formulation of a 
permanent post-war agricultural policy, on which the 
Dominions will be consulted. A really vigorous 
forestry policy will be adopted after the War, for 
which the Forestry Commission has been instructed 
to formulate a programme. Sir William also referred 
to the organization of electricity supply on the most 
efficient basis, to the close review of water supply, 
and finally to the place of education in reconstruction. 


International Aspects 


Sir William Jowitt’s references to the importance 
of international co-operation and to collaboration 
with the International Labour Office were amplified 
in the speech with which Mr. Eden replied to the 
second day’s debate. Reiterating our determination 
to assist in the immediate relief of post-war Europe, 
Mr. Eden pointed out that the manner in which, and 
the extent to which, we succeed or fail in co-operating 
with our Allies now will largely determine the course 
of post-war foreign policy. Whether we are able to 
maintain peace or not afterwards will depend on 
whether we can carry through the co-operation we 
have now established with the United States of 
America, with Soviet Russia and with China. The 
first need of Europe will be to build up an enduring 
system of defence against the possibility of renewed 
German aggression. He hoped that we are prepared 
to make our contribution to take our part because we 
understand that peace and security in Europe are 
part of our own peace and security. 

Welcoming a recent speech of Mr. Sumner Welles 
indicating American readiness to accept world-wide 
responsibility for maintaining peace, and recognizing 
the value of the International Labour Organisation as 
possibly the main instrument for giving effect to 
Article 5 of the Atlantic Charter, Mr. Eden pointed out 
that for any international organization to have a 
chance to achieve its purpose it must be fully repre- 
sentative of the Powers that mean to keep the peace. 
Second, the Powers themselves must have the unity 
and the determination to arrive at agreed and positive 
decisions ; and third, they must have the force behind 
them to give effect to their decisions. Mr. Eden 
believes that out of this organization of the United 
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Nations, based in the first instance on understanding 
between Great Britain, the United States and the 
U.S.S.R., a great opportunity has opened, and 
although the task will be heavy it can be achieved if 
we do not forget our lessons, and make co-operation in 
peace as true and effective as in the years of war. 


Colonial Policy 

Viscount CRANBORNE, until recently Secretary of 
State for the Colonies, replied on behalf of the Govern- 
ment in a debate in the House of Lords on December 
3 on Colonial affairs. The keynote of his speech was 
the diversity of the Colonial territories. He remarked 
that ever since the fall of Malaya there has been a 
stream of criticism against the administration of the 
Colonies. That disaster was due, according to some, 
to the fact that the local peoples had not been suffi- 
ciently associated with the government of their 
country. This explanation, however, cannot apply 
to Siam, an independent State, or to the excellent 
administrative system of the Dutch East Indies or 
of the Philippines. British policy gave Malaya a long 
period of internal peace, justice and prosperity. The 
proposal for a Colonial charter presupposes a uni- 
formity which is unattainable and probably unde- 
sirable in the British Empire. The Empire consists of 
a diversity of countries and peoples in all stages of 
development, and its administration is characterized 
by great variety and flexibility. There is no eut and 
dried pattern ; local systems have been adapted and 
adopted, and there has been gradual evolution in 
each territory of a form of government which seems 
best suited to promote the moral and material 
welfare of the people, with the ultimate aim of self- 
government. 

A fundamental step in advancing to self-govern- 
ment is the provision of education. Surveying the 
position, Lord Cranborne said that, in the field of 
mass education, we have to meet first widespread 
illiteracy. Programmes for adult and community 
education are being prepared. Elementary education 
is spreading in Nigeria, the Gold Coast, Uganda, 
Mauritius and the West Indies, where Sir Frank 
Stockdale, comptroller for development and welfare, 
has been working for two years. Higher education is 
being developed at Achimota in West Africa, and at 
Makerere in East Africa ; in Ceylon, the university 
college has been raised to the status of a university ; 
in West Africa there is a scheme for an institute of 
arts, crafts and social sciences. Further, much 
consideration is being given to the education of 
women and girls. Medical schools are working in 
East and West Africa, in Ceylon, Malta and Fiji, and 
important investigations are being carried out by 
British organizations and by the Rockefeller Founda- 
tion. Soeial security rests, so far as the Colonial 
Empire is concerned, on economic security, and this 
in turn on agriculture ; steps for the production of 
food for local use have been speeded up, and mixed 
farming has been promoted. Labour conditions have 
been improved, and Lord Cranborne referred to the 
Exchequer grant of £5,000,000 a year under the 
Colonial Development and Welfare Act for approved 
schemes advanced by Colonial Governments. 


A Survey of World Resources 

In a report on “The Problem of Raw Materials” 
prepared by Prof. I. Hégbom, of Stockholm, and 
issued by the League of Nations in 1937, there is a 
striking graph showing the world production of the 
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principal minerals and metals during the period 
1860-1937. Sir Harold Hartley uses this graph as 
the text of an article, published in The Times of 
November 27, on the need for a survey of world 
resources. The graph is plotted on a logarithmic 
scale and demonstrates that production of aluminium, 
tin, copper, phosphates, petroleum, pig iron, coal and 
lignite had a steady rate of growth until 1914. Then 
the general rate decreases sharply, to be followed by 
violent oscillations during the past twenty-five years. 
The end of the period of steady increase marked the 
end of territorial expansion and exploitation, accom- 
panied by failure to realize that world conditions had 
changed, and that a planned economy was required 
Such a plan is implicit in the orderly economic 
collaboration of the United Nations envisaged in th« 
Atlantic Charter. The goal is “greater stability of 
world conditions and increased well-being based on 
the better use of world resources, full employment 
and the development of backward areas”. The 
foundation of any scheme directed towards this end 
is a world survey of production and consumption. 

Sir Harold points out that the data for the pre- 
war years are mainly available, though they need 
bringing together, and the Allied Bureau under Si: 
Frederick Leith-Ross is dealing with the immediate 
post-war period. The preparation of estimates for a 
more stable form of society to succeed this period 
is a more difficult matter, in view of the fluctuations 
of the past twenty years. Such long-range estimaies 
must be ‘moving targets’ subject to such factors as 
population trends, knowledge of basic needs and the 
development of backward countries. Estimates of 
consumption must precede estimates of production. 
to be followed by surveys of distribution. The data 
for these estimates, some of them already available 
through the activities of individual countries and 
industries, or committees set up by the United 
Nations, are at present unco-ordinated, with un- 
known gaps, and, in Sir Harold Hartley’s opinion. 
a United Nations Economic Bureau should be 
appointed to deal with the matter. 


Temperature of the Atmosphere 


A FURTHER colloquium in the series arranged by 
the Manchester University Branch of the Association 
of Scientific Workers was addressed by Dr. T. G. 
Cowling on December 2, the title being “The Tem- 
perature of the Atmosphere”. Dr. Cowling began 
by describing how the temperature of the lower part 
of the atmosphere is determined by radiation, con- 
vection, and advection (horizontal currents of air 
and water). The distribution of temperature over 
the earth’s surface varies with the season, and in 
consequence sudden large fluctuations in tempera- 
ture due to the passage of air masses are in the 
British Isles more probable during winter than 
summer. Turning to the variation of temperature 
with altitude, Dr. Cowling suggested a possible 
explanation for the fact that the temperature ceases 
to decrease at a height known as the tropopause. 
According to this theory, solar energy is absorbed 
by ozone in the stratosphere, and in the absence of 
any gas with strong emission bands in the infra-red, 
the temperature is increased. Water vapour has 
broad intense bands in the infra-red, and when it is 
present tends to keep the temperature low. In con- 
sidering variations of the temperature in the strato- 
sphere with season and latitude, account must be 
taken of any variations of the concentrations of 
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gases such as ozone and water vapour, as well as of 
the intensities of the radiations coming from the sun 
and earth. During the discussion which followed, 
Dr. L. Jénossy pointed out that the tropopause falls 
rapidly at the same latitude that shows a marked 
increase in cosmic ray intensity. Cosmic rays might 
conceivably produce some ozone, and so account for 
the higher temperatures over the poles. 


Recent Earthquakes 


THE United States Coast and Geodetic Survey, in 
co-operation with Science Service and the Jesuit 
Seismological Association, has determined the epi- 
centres of two recent earthquakes. The first was on 
September 26, 1942, and took place at approximately 
4h. 00-3m. u.T. It had an epicentre near lat. 12-8° N., 
long. 87-5° W., which is in the region south of the 
Golfo de Fonseca in Nicaragua in Central America. 
The second occurred on October 21, 1942, at about 
16h. 22m. 15s. u.T. and had an epicentre near lat. 
33-1° N., long. 116-0° W., which is to the west-north- 
west of Imperial in Southern California. 

That the earth blocks, the movement of which 
caused the very severe earthquake of December 27, 
1939 in Anatolia, have not yet attained their position 
of equilibrium is shown by the earthquakes and 
tremors which still occur in the district. The latest 
strong shock of this series occurred about 10 p.m. 
local time on December 3. At Ciorum, sixty miles 
from Ankara, the tremors lasted 25 seconds according 
to human perception. Four people are reported to 
have lost their lives and nine were injured in Central 
Anatolia. 


Sir William Power, F.R.S. (1842-1916) 


Srrk Wi~t1aM Henry PoOwER, an eminent Victorian 
epidemiologist, was born at Bosworth on December 15, 
1842, the son of a medical practitioner. He was 
educated at University College, London, and qualified 
in 1864. After serving as resident medical officer at 
the Victoria Hospital for Diseases of the Chest, where 
he gained much valuable information in connexion 
with tuberculosis, he was appointed in 1871 temporary 
medical inspector in the Local Government Board, 
where he made a special study of the small-pox 
epidemics in London of 1871—72 and 1881 and upheld 
the theory of the aerial convection of disease, par- 
ticularly in relation to the Western Hospital, then 
known as the Fulham Small-Pox Hospital. The pub- 
lication of his “‘Statistics of Small-pox Incidence in 
the Registration Districts of London relating to the 
Operation of Small-pox Hospitals in the Metropolis” 
led to the permanent removal of all small-pox cases 
occurring in London to extra-metropolitan hospitals, 
a practice which still holds good. His other publica- 
tions included reports on epidemics of diphtheria in 
Warwickshire and Essex, an outbreak of scarlet fever 
in certain districts of London believed to be due to 
milk, and lead poisoning by public water supplies. 
In 1871 he was appointed assistant medical o‘jicer 
in the Local Government Board, and in 1889 succeeded 
Sir Richard Thorne Thorne as senior medical officer, 
when he did valuable work in connexion with the 
Food and Drugs Acts and the Royal Commission on 
Tuberculosis. In 1895 he was elected a fellow of the 
Royal Society. He was also awarded the Jenner 
Medal of the Epidemiological Society of London, the 
Bissett-Hawkins Medal of the Royal College of 
Physicians and the Stewart Prize of the British 
Medical Association. He died on July 28, 1916. 
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Marius Sophia Lie (1842-1899) 


On December 17 occurs the centenary of the birth 
of the distinguished Norwegian mathematician Marius 
Soph‘a Lie, who was born at Nordfjordeif, near 
Bergen. Educated at the University of Christiania 
(Oslo), he took his doctorate in 1868 and, after gaining 
a travelling scholarship, visited France and Germany, 
making the acquaintance of Klein, Darboux and 
Jordan. In 1872 a special chair of mathematics was 
created for him at Christiania, but fourteen years 
later he returned to Germany to succeed Klein at 
Leipzig. He returned to the Norwegian, capital in 
1898, and died there on February 18, 1899. Lie was 
recognized as one of the most original and indepen- 
dent workers in pure mathematics ; he was elected 
a foreign member of the Royal Society, and the 
Cambridge Philosophical Society and the London 
Mathematical Society added his name to their lists 
of honorary members. Referring to his death, 
Larmor said, at the meeting of the British Associa- 
tion in 1900, ‘“‘We have lost one of the greatest con- 
structive m.u‘hematicians of this century, who has 
in various directions fundamentally expanded the 
methods and cunceptions of analysis by reverting to 
the fountain of direct geometrical intuition”’. 


Admiralty Appointments 


THE appointment is announced of Commander C. F. 
Goodeve, F.R.S., R.N.V.R., reader in physical 
chemistry at University College, University of 
London, to the post of assistant controller (research 
and development) in the Admiralty. Commander 
Goodeve will be responsible for the co-ordination of 
research and development in the departments of the 
Controller of the Navy, and for ensuring that scien- 
tific opinion is adequately represented in those 
Departments and that due weight is given to it. 

Sir Stanley V. Goodall, director of naval construc- 
tion, has been given the additional appointment of 
assistant controller for warship production. He will 
remain the principal technical adviser to the Board of 
Admiralty on the design of warships and other vessels 
for the Royal Navy. In his capacity as assistant 
controller for warship production he will be respon- 
sible under the Controller of the Navy for the produc- 
tion of warships and their completion with all appro- 
priate supplies, and for the necessary co-ordination 
to achieve the fastest possible results with the greatest 
economy of effort. 


Announcements 


Sir Joun Russe tt retires on September 30, 1943, 
under the age limit, from the directorship of the 
Rothanisted Experimental Station. Sir John Russell 
succeeded Sir Daniel Hall in 1912 and during his 
thirty-one years as director the Station, the oldest 
agricultural institute in the world, has shown a re- 
markable expansion of its research activities and of 
its authority in agriculture. 


Mr. Harry R. Ricarpo, who is well known for 
his outstanding work in connexion with internal 
combustion engines, has been elected an honorary 
member of the American Society of Mechanical 
Engineers, New York. 


In recognition of his distinguished services as 
rector of the Imperial College of Science and Techno- 
logy during 1929-42, Sir Henry Tizard, president of 
Magdalen College, Oxford, has been elected a fellow 
of the Imperial College. 
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Production of Penicillin 


PENICILLIN, the metabolic product of Penicillium 
notatum, discovered by Fleming in 1929, has been 
shown to be a chemotherapeutic agent of great 
importance. The exceedingly high bacteriostatic 
potency of this substance, together with its low toxicity 
to tissue cells, are such that penicillin has been des- 
cribed as “‘the most powerful antibacterial agent 
with predominantly bacteriostatic action so far 
known”’!, and its value in human therapy has already 
been demonstrated?. 

It is, therefore, unfortunate that the production 
of crude penicillin is a somewhat lengthy process in 
which the yield of this valuable but unstable product 
is small'?. Further, the process involves the 
culturing of the mould in large volumes of fluid 
medium in culture vessels in which the depth of 
medium is small. The incubation space therefore 
required is so great that the facilities of even the 
larger laboratories are inadequate for the production 
of penicillin in quantity sufficient for therapeutic 
use, or for the further work required in the elucidation 
of its chemical structure. By the modified method of 
production outlined below, the bacteriostatic meta- 
bolic product of P. notatum is produced in 5-6 days 
in yield comparable to that obtained in 10-11 days 
by the method as previously described':*. This 
means that for a given incubation spave the output 
of the crude active substance may be considerably 
increased (for example, doubled) and, in addition, 
the modified method has other advantages. 

Attempts were made to increase the yield of 
penicillin by adding to the medium (as used by 
Florey et al.*) substances which might serve as growth 
factors. In this connexion it was thought that the 
culture fluid itself might contain such substances. 
Therefore, small quantities (0-1—10 c.c.) of fluid from 
an 11-day culture of a previous batch were added to 
culture vessels containing 200 c.c. of medium, after 
which the bottles were seeded with P. notatum 
and then incubated at 24° C. along with cultures to 
which no culture fluid was added. These experiments 
were strikingly successful and the course of the 
metabolism was profoundly altered as judged by the 
following criteria: growth and sporulation of the 
mould, pigmentation of the culture fluid, pH changes 
and appearance of coloured droplets on the surface 
of the mycelium were all considerably accelerated 
as compared with untreated cultures (controls), and 
the rate of production of the antibacterial substance 
after 4-5 days’ incubation, as judged by the ring 
assay test described by Florey et al.*, was increased 
considerably. However, these results were not 
maintained during further incubation, the assay 
tests then indicating a considerable diminution in 
the amount of antibacterial substance present in 
the culture fluid. Observations of the changes in the 
pH of the culture fluid suggested that the antibac- 
terial substance was being destruyed by the excessive 
amount of acids produced under the changed experi- 
mental conditions. 

Accordingly, similar experiments were carried out 
in a medium adequately buffered by the addition of 
a strong solution of mixed phosphate buffers, the 
proportion of the mono- and dihydrogen phosphates 
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being determined after consideration of the pH 
ranges most favourable for the stability and produc- 
tion of penicillin. The results of these experiments 
were entirely satisfactory, and the amount of anti- 
bacterial substance produced in 5—6 days (so far as 
could be judged by ring assay tests on the diluted 
culture fluid, and by the serial dilution method as used 
by Fleming*) was at least equal to that produced in 
the control experiments in 10-11 days, that is, in 
cultures seeded from the same suspension of the 
mould and incubated along with the test cultures. 
Assay tests on the culture fluid after several days’ 
more incubation (in addition to the 5 days) showed 
no diminution in the amount of active substance 
present, and work is in progress in order to ascertain 
if the yield of the active substance per given volume 
of culture fluid may be increased, that is, as compared 
with the yields obtained in 5-6 days by the modified 
method or in 10-11 days by the older method. 

Pigment production during the shorter incubation 
period of the modified method was less than in the 
10-11 day period of the unmodified method, and 
this is an advantage of importance, since the isolation 
and purification of the active substance will therefore 
be facilitated. 

In preliminary experiments, buffering of the 
medium as in the successful experiments: outlined 
above, but without the addition of the culture fluid, 
appeared to alter the metabolism of the mould as in 
the experiments in which both culture fluid and 
buffer were added. Further work is in progress in 
order to ascertain whether the addition of culture 
fluid is necessary. 

At present only small quantities of the crude anti- 
bacterial substance have been prepared by the 
modified method. The substance, however, was 
found to be extractable at pH 2 by amyl acetate and 
from the amyl acetate solution the active substance 
was re-extracted at pH 6-4 with aqueous barium 
hydroxide. There is therefore no reason to doubt 
that the bacteriostatic metabolic product of P. 
notatum produced was penicillin, although rigid 
proof cannot be brought forward until the active 
substance has been isolated in a more highly purified 
form. S. W. CHALLINOR. 

Bacteriology Department, 

University of Edinburgh. 

Nov. 30. 
* Abraham and Chain, Brit. J. Exp. Path., 23, 103 (1942). 
* Abraham, Chain, Fletcher, Florey, Gardner, Heatley and Jennings, 

“Lancet, 241, 177 (1941). 

* Fleming, A., Brit. J. Exp. Path., 10, 226 (1929). 


Experimental Production of a Pouch in 
the Male of Trichosurus vulpecula 


TuE female of Trichosurus vulpecula, the common 
Australian phalanger or possum, has a well-developed 
pouch, while the male possesses in the corresponding 
region a large pendulous scrotum. On injecting large 
doses of cestrogen into males of varying ages there 
appeared at the sides of the scrotum skin folds which 
strongly suggested the formation of a rudimentary 
pouch, particularly in immature animals'. 

To obtain more definite information as regards the 
true nature of these folds the small scrotal sac of 
three pouch young of three to four months of age 
was amputated with or without the testes. 

The best result was obtained from a pouch young 
of three months of age where the testes ocevpied a 
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position external to the body wall but had not actually 
entered the scrotal sac. The scrotum, measuring 
about 0-2 em. in length, was amputated while the 
testes were left behind. A fortnight after this 
operation 40 1.u. of gonadotropin obtained from 
human pregnancy urine was injected intramuscularly, 
and a month after the operation 0-1 mgm. of cestradiol 
dipropionate was administered. Second and third 
injection of 0-2 mgm. of estradiol dipropionate 
was given respectively one week and three weeks 
later. 

Due to the amputation of the scrotum the testes 
remained separated. However, already after the first 
injection of cestradiol dipropionate a V-shaped ridge 
of raised tissue containing the separated testes as 
well as the remaining scrotal elements became very 
prominent. After the second injection of cestradiol 
dipropionate definite infolding of the abdominal skin 
along this ridge became visible and a recess was 
formed beneath it. A few days later a typical pouch 
had formed, though its swollen and puckered lips were 
still diverging cephalad at an angle of about 45°. 
After the third injection of cestradiol dipropionate 
the animal was capable of closing the lips almost 
completely, thus presenting a fully developed pouch 
similar in size and shape to that found in females of 
about equal age treated with oestrogens. The small 
and elongated testes became situated in the lips of 
the pouch and were not discernible on superficial 
examination. 

In the case of the other two pouch young of about 
four months of age the scrotum with the now descend- 
ed testes was amputated. Prior and immediately 
after the operation these animals were also given 
chorionic gonadotropin. A few weeks after the removal 
of scroture and testes cestradiol dipropionate was 
administered in amounts of 0-1-0-2 mgm. In both 
these animals a typical pouch was also formed but the 
results were less perfect than in the first experiment 
because in one instance no apposition of the lips could 
be obtained. In the other animal there was an 
infolding of the skin along the almost closed lips 
except where they joined at the caudal end of the 
experimentally produced pouch. These imperfections 
were probably due to the fact that in the more 
extensive operation of removing a larger scrotum 
containing the testes, more of the elements required 
for the formation of the pouch were removed. A ‘ter 
establishing a pouch all three animals lived for about 
another month and then died, apparently from the 
toxic effect of the administered cestrogen. 

In contrast to the finding of Burns’, that both 
scrotum and pouch of the polyprotodont marsupial 
Didelphys virginiana do not react to hormone treat- 
ment, the experiments now described in conjunction 
with others’? on the diprotodont, Trichosurus 
vulpecula, indicate a far-reaching hormonal control 
over these organs. They appear to be definitely 
homologous, the pouch being an invagination and 
the scrotum an extrusion of the same area of abdom- 
inal skin which is characterized by the presence of 
only a little muscle. 

A. BOLLIGER. 


Gordon Craig Research Laboratory, 
Department of Surgery, 
University of Sydney. 
Oct. 7. 
Australian and New Zealand J. 


‘Bolliger, A., and Carrodus, A., 
Surgery, 9, 155 (1939). 


* Bolliger, A., and Carrodus, A., J. Roy. Soc. N.S.W., 78, 218 (1940). 
* Burns, B., J. Morph., 65, 79 (1939). 
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Onions and Vernalization 


IN connexion with work on the induction of 
flowering, an attempt was made to vernalize onion. 
It is known that autumn-sown onions occasionally 
become thick-necked in the following summer. In 
February of this year, onion seed of the varieties 
James Long Keeping and Ailsa Craig was germinated 
at 23° C. Those seeds in which the radicles were just 
emerging (one day after soaking) were subjected to a 
temperature of 2° C. for three-weeks and seven-eight 
weeks and were planted out in seed trays ; they were 
kept in a greenhouse until mid-March and the end of 
April respectively and all transplanted in the open 
air on May 7, together with untreated controls 
germinated on February 25, and also on April | in 
the case of Ailsa Craig. 

In September last flowers were seen on some of the 
Ailsa Craig plants which had been vernalized for 
three weeks, and by October 21, 10 of the 37 plants 
bore flowers. In no other treatment were flower- 
buds produced, though in all, thick-necked bulbs 
preponderated except in James Long Keeping 
unvernalized. No flowers opened, though the bracts 
of three inflorescences have parted, and all in- 
florescences are in healthy condition at the present 
time (November 24). JEAN MARGARET Fry. 

Department of Botany, 

University, 
Bristol 8. 


A Red Colouring Matter from the Green 
Leaves of Spinach Beet 


Tue production of a red colouring matter from an 
extract of the green leaves of spinach beet, reported 
by Marsden!, is capable of explanation on the basis 
of a well-known redoxase-chromogen relationship. 

Tae aqueous extract of the green leaves may be 
assumed to contain a colourless or lightly-coloured 
chromogen. The aqueous extract of raw potato 
has been tested by the benzidene, a-naphthol and 
guaiacum tests and found to contain oxidase, 
peroxidase and catalase. The expressed cell-sap of 
spinach-beet leaves contained only peroxidase and 
catalase. 

When these two extracts are mixed the chromogen 
reacts with the oxidase with the production of the 
brownish-red pigment. The probability that the 
action is of an oxidizing character is increased by 
the fact that shaking speeds the production of colour. 
Soaking leaf-tissue in aqueous hydrogen peroxide for 
an hour imparts a brown colour to the sap of epidermal! 
cells. The presence of a chromogen would seem to 
be confirmed. 

The brownish-red colour suggests an oxidized 
anthocyanin as reported by Jones*. In its reactions 
with caustic soda and hydrochloric acid, and ferric 
chloride solution, it agrees with the pigment from 
beetroot. But with sodium carbonate solution the 
spinach-beet pigment gives a bright yellow solution 
while that from beetroot gives a violet solution. 
Neither pigment is appreciably extracted from 
acidified aqueous solution by amyl alcohol or a 
1:5 mixture of cyclohexanol and toluene. Both 
pigments slowly fade on heating. 

114 Evelyn Crescent, 

Sunbury-on-Thames, 

Middlesex. Nov. 16. 


1 Marsden, R. J. B., NATURE, 150, 580 (1942). 
* Jones, W. N., Proc. Roy. Soc., B, 86, 318 (1913). 


H. G. BAKER. 
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Optical Reflections from Coal 


Tue classification of the petrological constituents 
of coals developed in Great Britain by Dr. Marie C. 
Stopes and published in a revised version in 1935! 
has been widely adopted as a basis for further research 
in many directions. Much more attention appears, 
however, to have been given to petrological and 
chemical than to physical properties. Many workers 
give density determinations and C. Mahadevan has 
made an X-ray diffraction study of coals*. In general, 
measurements for the coal properties selected have 
cut across the Stopes classification when they have 
been determined for vitrain, clarain, durain and 
fusain. Typical results taken from Hoffmann’s paper* 
are given in Table 1 showing the maximum variations 
in samples taken from different seams in the same 
coalfield, and the overlap between the constituents. 


TABLE 1. SAMPLES FROM TWELVE MINES IN SAAR COALFIELD SHOWING 
MAXIMUM YARIATIONS. 

Volatile Specific 

Constituent Ash matter gravity 
Vitrain 0-4— 2-2 27-36 1-2-1-9 
Fusain 1-0- 8-0 1°4-1°7 
Claraip 0-7-11-0 1°-2-1°4 
Durain 0-3-45-0 1-2-1-7 





From the wide range of variations, it would appear 
that if an atternpt were made to select a specimen of 
one of the constituents on the basis of the quantitative 
data alone, a mistake might easily be made. Since 
so much work has been done by so many workers on 
the subject, some property or properties of coal must 
have been used first to select, without doubt, from a 
lump of coal a specimen of, say, vitrain. Dr. Stopes’s 
reference to “such ingredients, in hand specimens, as 
are visibly different from each other’’, suggests the 
relevance of optical properties. (Elastic properties 
are also involved in the detailed description, given 
in the large table ‘“‘A Classification of Coal Ingredi- 
ents”, accompanying Dr. Stopes’s paper.) 

An attempt has therefore been made to study 
quantitatively the optical properties of coals. Speci- 
mens were prepared by cutting, grinding and polishing 
plane surfaces on the samples of the petrological 
constituents (with the exception of fusain). The 
specimens were mounted, in turn, on ‘he table of a 
spectrometer in which the telescope had been re- 
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Fig. 1. VARIATION OF REFLECTED INTENSITY AROUND THE 
SPECULAR ANGLE WHEN THE ANGLE OF INCIDENCE Is 6°. 
A, VITRAIN; B, DURAIN; C, FUSAIN. 
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Fig. 2. VARIATION OF MAXIMUM INTENSITY OF REFLEXION 
WITH ANGLE OF INCIDENCE. 





placed by a photo-electric cell unit for measuring 
light intensities. With the collimator fixed, the coal 
surface was mounted in a vertical plane reflecting 
the incident parallel beam of light. At various fixed 
angles of incidence, the intensity of the light reflected 
in the region of the specular angle was measured. 
Typical results are shown in Fig. 1 for the region 
around a specular angle of 60°. The spreading of the 
reflected beam is greatest for fusain, least for vitrain, 
with durain lying between the two. Data are not 
given for clarain, which in the new Stopes classifica- 
tion is regarded as vitrain mixed with some of the 
microscopic constituents of durain and fusain. Fig. 2 
is a typical curve for the variation of maximum 
intensity of reflection with angle of incidence, showing, 
as grazing incidence is approached, the rapid increase 
in intensity of reflection characteristic of dielectrics. 

The method was then applied to typical specimens 
of some of the petrological constituents from different 
types of coals and the results are shown in Table 2. 


TABLE 2. SPECULAR REFLECTION FOR POLISHED COAL SURFACES AT 
60° ANGLE OF INCIDENCE AND REFLECTION. 


Galvanometer 
deflection Percentage 
Sample and description (proportional reflection 
to intensity) (approx.) 
(Incident intensity approximately 150 cm.) ° 
DURAIN Warwickshire 3-5 cm. 2-0 
Northumberland 5-2 cm. 3-5 
CANNEL Derby 7-6 cm. 5-0 
VITRAIN Freeburning coal, Yorks. 8-6 cm. 5-7 
Coking coal, Durham 9-7 cm. 6-5 
Freeburning coal, North’d 10-7 cm. 71 
Bright coal, Derby 10-9 cm. 773 
Bright coal, Warwick .... 10-9 em. 7:3 
Anthracite, 8. Wales 1 11-1 cm. 7-4 
Anthracite, 8. Waies 2 14-7 cm. 9-8 
Anthracite, Durham 23-6 cm. 15°7 


Tt would appear that the petrological constituents 
fall into groups ; for example, durain 2-4 or vitrain 
5-7-15-7, giving a quantitative classification cor- 
responding with that of Stopes, allowing individual 
variation, without the overlapping of the groups 
common to quantitative determinations of other 
properties. Although the numerical values are 
altered by the method of treatment of the surfaces, 
the distinctions remain if the different surfaces are 
given comparable treatment. 

Thanks are due to Dr. D. H. Bangham, principal 
scientific officer of the British Coal Utilization 
Research Association, for his kindness in providing 
free access to the Association’s collection of samples. 

C. G. CANNON. 
W. H. GEorGe. 
Physics Department, 
Chelsea Polytechnic, 
London, 8.W.3. 


* Fuel, 14, 4-13 (1935). 
* Fuel, 14, 231-241 (1935). 
* Fuel, 8, 525 (1929). 
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SCIENTIFIC FILMS IN TEACHING 
PHYSICS 


DISCUSSION on “Scientific Films and their 
Use in the Teaching of Physics’’ was held at 
meeting of the Physical Society, on Novem- 
er 20. It was opened by Mr. W. Ashhurst, who 
pointed out that more lecturers and teachers would 
ise films if they knew more about the technique 
f their use and could obtain sufficient suitable 
nes. 

Undoubtedly there will be a great increase in the 
1umber of projectors in use after the War. The 
‘Var has seen a wide increase of use of the film 
is a training and propaganda medium. The fight- 
ng Services and Home Guard are now using pro- 
ectors. The Ministry of Information has equipped 
ind trained a corps of projectionists ; potentially, this 
service, now devoted to propaganda, could be a 
nagnificent adjunct to educational media in peace- 
‘ime. We may well be at the beginning of a revolution 
n teaching and demonstration techniques. It is 
irgent that science teachers should have clear aims 
ind a clear attitude to this medium. The film should 
be treated as an essential part of public education 
ind public service, as are laboratories, gymnasia and 
clinics. The few projectors in use in England can be 
‘ontrasted with the large numbers in use in other 
-ountries. 

Mr. Ashhurst then referred to an article by Mr. 
Oliver Bell, director of the British Film Institute, in 
the Documentary News Letter, in which it is suggested 
that the Government should be prepared to spend 
£1,500,000 in ten years on visual education. 

On the production side, Great Britain has created 
some good scientific films, but so also have other 
countries, and ‘“‘Mouvements Vibratoires’”’ is an 
example of French lucidity and elegance in the 
making of a science teaching film. 

The cinema has much power in the class room. 
lt can enliven the teaching of pure science and can 
also point dramatically and vividly to its applications. 
It appeals in a familiar way, and, with suitable 
guidance by the teacher, important information can 
be impressed upon the memory. The film brings the 
outside world into the class-room. In science teaching, 
the application of fundamental principles in industry 
can be presented in a manner from which, very often, 
more can be learned than by actually taking a tour 
around a workshop or industrial plant. 

The film has obvious advantages over the black- 
board for illustrating a moving mechanism. Animated 
diagrams can be exceedingly clear. Quickly moving 
objects can be photographed usi.= slow-motion 
photography, which is useful in engineering, and 
speeded-up photography is largely responsible for the 
success of plant-life films. Both these techniques 
have obvious applications for the practical exposition 
of physics problems. 

The old controversy of the relative merits of sound 
and silent films may be resolved by stating that each 
has its own particular uses. Undoubtedly, the 
majority of science teachers prefer to supply the 
commentary. Each topic should be treated in the 
manner more suited to it. Obviously, a film illus- 


trating a demonstration of a ‘sound’ experiment 
should be a ‘sound’ film, and, similarly, a film about 
colour should be in colour. It thus follows that most 
expositional films should be silent, whereas applica- 
tion or background films, sound. Generally speaking, 
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a film which is to be run straight through should use 
sound, for then the commentary would be carefully 
worded and synchronized ; in contrast, a teacher's 
extempore commentary would be very inferior. 

A film shouid not be used in place of a demonstra- 
tion. 

The diagrammatical film can be drawn perfectly 
and ‘animated’. A special type is the cycle or loop 
film. Loop films are used in the representation of 
cyclic actions. Their unique value is in memorizing 
cycles and presenting physical and mathematical 
rhythmic phenomena in a vivid way. 

There are at least four ways of using films in the 
class room. (1) As an illustration comparable in 
its use with a lantern slide. An example of this 
type, which should necessarily be short, is the cycle 
film. It is a brief demonstration introduced as 
incidental to the theoretical lesson. (2) As a basis 
for a film lesson. A special lesson is given based on 
the particular film. It is necessary for the teacher 
to know the film well and build around it. Different 
teachers have different methods, but the value of 
the film is lost if it is not discussed fully afterwards 
and the important points pressed home. Many 
teachers commence the lesson by a showing, then, 
by questions, analyse its content and deal with the 
theory involved, finally concluding the lesson by a 
second showing. Experience shows that the attention 
should be directed before, or during the showing, to 
important things. There is always the tendency for 
the attention to wander on to something of lesser 
importance. (3) For revision purposes. There is a 
great possibility for such films. A good ten-minute 
film can revise effectively the work of several lessons. 
(4) To show the application of fundamental principles 
and possibly their social implications. Here, back- 
ground films are employed, and with their aid the 
class is taken from the class room to the factory 
or industrial plant. The scope of such films is un- 
limited and their value obvious. It is through the 
social and industrial documentary that science joins 
hands both with the rest of the curriculum and the 
outside world. 

The opening remarks were followed by a showing 
of various films. These were selected to illustrate the 
different types, namely, the illustrative film, the film 
for the film lesson and the background film. 

In the discussion which followed, opinions were 
stated by members, some experienced and others 
inexperienced, in film use. Many physicists are 
prejudiced against the use of films, as physics deals 
with real things, not pictures. Moving diagrams may 
be annoying, but perhaps, as the pupil becomes 
familiar with such representations, he may not be 
so affected. The film may offer a solution in special 
cases where laboratory and demonstration facilities 
are not good ; for example, in workshop schools far 
removed from a technical school. On no account 
should irrelevant matter be included: the teaching 
film should be full of substance and devoid of 
theatrical packing. 

There are clearly great possibilities for films 
depicting the lives and work of the great men of 
science. The few such films already in existence, 
for example that on the life of Pasteur, are obviously 
not suitable for use as a whole in schools. Excerpts 
might perhaps be made, but it would be very much 
better to prepare films specially for school use, 
giving particular attention to the limitations im- 
posed by class-room conditions as regards both time 
and physical difficulties. 
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ASSOCIATION OF UNIVERSITY 

PROFESSORS AND LECTURERS 

OF ALLIED COUNTRIES IN 
GREAT BRITAIN 


S the established bodies for intellectual col- 

laboration were obliged to cease their work 
owing to the War, universities being in many cases 
closed down in the occupied countries by the 
invader, scholars, professors and lecturers from all 
over the world gradually made their way to England, 
where they now have their headquarters and are 
living and working in all parts of Great Britain. 

This assemblage seemed to present a unique 
opportunity for men of mutual interests and intellect 
to come together and form an Association. A few 
professors of different nationalities, headed by Prof. 
Stefan Glaser of Poland, decided to start an Associa- 
tion, the aims of which are the reconstruction of 
universities in the occupied countries after the War, 
the development of an academic fraternity between 
allied university teachers and research workers now 
in Great Britain, the consideration of all academic 
problems both during the War and in the post-war 
period, collaboration with any other bodies which 
may have similar interests, the examination of 
problems referred to it by any of the Allied Govern- 
ments or by any other appropriate official bodies. 

The first general meeting was held on May lI], 
1942. From the very first there was a great deal of 
interest and enthusiasm and an organization was 
formed under the title of “Association of University 
Professors and Lecturers of Allied Countries in Great 
Britain”. There are at present 225 members and 
twelve countries are represented, besides India and 
the British Dominions. 

As the whole subject of post-war reconstruction 
and education is a long and very complex one, it 
was furthermore decided to get in touch and col- 
laborate with other associations of similar interests. 
Contacts were made with the British Association for 
the Advancement of Science, the British Association 
of University Teachers, and the American University 
Union. Several neutral countries, which may have 
representatives as guests, have been approached, 
and all the vice-chancellors of universities in Great 
Britain have been informed of the programme of 
work. 

Since the Association has to deal with different 
domains and subjects, it was decided to form separate 
sections in order that members should be able to 
collaborate on subjects of mutual interest. There 
are at present twelve such sections : 

(1) Contact and collaboration with British scholars ; 
organization of lectures of Allied professors in Great 
Britain (Provisional chairman, Prof. P. Vaucher). 

(2) Collaboration with other international bodies ; 
international research centre in Great Britain ; inter- 
national review of science and learning (Provisional 
chairman, Prof. J. Timmermans). 

(3) Reconstruction of science and learning in the 
occupied countries (Provisional chairman, Prof. 8. 
Glaser). 

(4) Re-education of youth after the War and 
alleviation of moral damage; future collaboration 


(elaboration of common programmes of teaching, 
improvement of existing programmes, exchange of 
students and teachers, acknowledgment of Allied 
diplomas in Great Britain and so on) ; 


elaboration 
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of main principles of the future social order ; inter- 
national university (Provisional chairman, Mr. Randa! 
Lane). 

(5) Law (Provisional chairman, Prof. A. L. Good- 
hart). 

(6) Science (Provisional chairman, 
Photiades). 

(7) Economy (Provisional chairman, Prof. J. A. 
Veraart). 

(8) Modern humanities (Provisional chairman 
Prof. L. Genissieux). 

(9) History (Provisional chairman, Dr. Yuen-' 


Prof. A 


Liang). 
(10) Technical science and engineering. 
(11) Medicine, as distinct from general scienc:: 


(Provisional chairman, Prof. J. Skladal). 

(12). Philosophy. 

The executive committee consists of sixteen mem.- 
bers, namely : 

Betoerum: Prof. Jean Timmermans ; Cura: Dr. 
Yuen-li Liang; CzecHostovakia: Prof. Vladimir 
Klecanda ; France: Prof. René Cassin, Prof. Paul 
Vaucher; Great Britain: Sir Alfred Zimmern, 
Prof. B. Ifor Evans, Prof. W. Entwistle, Prof. R. 


Douglas Laurie; GreEce: Prof. Alexander Pho- 
tiades; NETHERLANDS: Prof. J. A. Veraart; 
Norway: Prof. A. Sommerfelt; Potanp: Prof. 


Stefan Glaser, Prof. B. Helezynski; Unirep States 
or America: Prof. A. L. Gocdhart ; YUGOSLAVIA : 
H.E. Prof. Milan Grol. 

The officers of the Association and of the executive 
committee are: Prof. Stefan Glaser (president) ; 
Prof. Jean Timmermans (vice-president) ; Prof. B. 
Ifor Evans (secretary-general) ; Prof. Paul Vaucher 
(treasurer). 

The second general meeting as well as a meeting 
of all sections will take place on December 16 at the 
Rembrandt Hotel, Thurloe Place, S.W.7, at 4 p.m. 
Information concerning membership or details re- 
garding the work and aims of the Association can be 
obtained from the Secretary for the Association, 40 
Queen’s Gate, London, S8.W.7. 


A NEW SOCIAL CONTRACT 
By D. CARADOG JONES 


OMETHING to Look Forward To’’* is the title 

of an ingenious pamphlet by Lady Rhys 
Williams in which a new form of social contract is 
outlined, capable in her view of providing security 
and a fuller home life for the ordinary men and 
women of Great Britain ‘“‘within the framework of 
our democratic constitution, and without destroying 
or even greatly altering the present organization of 
industry, finance, and the machinery of Government”’. 
She does not agree with those who maintain that 
economic security for the worker is only possible 
subject to the nationalization of the chief sources of 
production. If it can be proved that, under private 
enterprise and the profit motive, the system which 
has prevailed and made Great Britain relatively rich 
in the past, it is possible to preserve liberty and to 
banish want, then it would be unwise, argues Lady 
Williams, to scrap this old system and substitute a 
new one which at best is bound to be a gamble. She 


* Something to Tact Forward To: a Suqnetion for a New Social 
Contract. By J. Rhys Williams. Pp. 54. (Cardiff : Western Mail 
and Echo, Ltd., 1942.) 
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offers such a proof and supports it with statistics. 
While it is possible to check her arithmetic—one 
error may be noted in the total under A(4) on p. 40— 
the fundamental figures on which her estimates of 
cost are based are given in the form of averages and 
it is not clear how these have been determined. 

The author believes that, although there would be 
no intrinsic difficulty in distributing to all men on 
un equal basis the goods which already exist, the 
neentive to production would quickly disappear if 
that were done. Nor would this diificulty be over- 
ome by an extension of national insurance. Already, 
with our pre-war rates of benefit, many an unskilled 
abourer with several children could do better on the 
lole than by a hard week’s work for wages. The 
solution proposed is in effect the free offer of a dole 
o everybody (though to call it bare maintenance 
sounds better) irrespective of their income or state 
f employment. This, it is claimed, would at least 
1ave the merit of not placing those who are out of 
vork at an advantage over those who are in work. 

Perhaps the term “free offer’ is scarcely fair. 
Those who accept would be expected in return to 
ollow their normal occupation, to register at an 

mployment exchange, and to accept suitable work 
n their own line. If unemployed beyond, say, twelve 
nonths, training for a new trade would be provided 
assistance in removal to another part of the 
sountry where work might be available. This is the 
essence of the contract. 

The nature of the maintenance scheme is best 
illustrated by a practical example. Consider the case 
of @ man earning £4 a week, with a wife and two 
dependent children. This family would get allowances 
for rent, fuel and light, and food in the form of non- 
transferable coupons valid only between certain dates, 
the cash value of the coupons depending on the size and 
composition of the family. They would be exchange- 
able into money, either at a bank or at the local 
office which issued them, by the landlords and 
retailers to whom they would be paid by the house- 
holder. In the particular case chosen the allowance 
for rent would be 7s. a week in respect of the house- 
holder and 3s. 6d. in respect of each dependant, or 
17s, 6d. in all. The corresponding allowance for fuel 
and light would be ls. 6d. a week for the man and 
ls. 3d. for each dependant, or 5s. 3d. in all; and for 
food 8s. for the man and 7s. 3d. for each dependant, 
or 29s. 9d. in all. In addition the man would get a 
cash allowance of 3s. 6d. a week and each dependant 
would get 2s. 6d., making 11s. in all. Thus the cash 
value of the total benefits payable to this household 
would amount to 63s. 6d. We must offset against 
this a flat-rate tax of 7s. 6d. in the pound, which it 
is proposed to levy on the first £250 of all incomes, 
or 30s. in this case. Hence the net weekly gain to the 
family would be 33s. 6d. 

Certain supplementary benefits are proposed 
covering health, education, and funeral costs. All 
these would be a clear addition to wages, military 
and nurses’ pensions, and other forms of retirement 
pay. But old age and widows’ pensions, also benefit 
under the’ Health Insurance Acts, would be super- 
seded by the new scheme. Unemployment benefit, 


on a reduced scale, would still be paid to those out 
of work through no fault of their own; but unem- 
ployment assistance and public assistance, apart 
from exceptional cases, would cease. 

The flat-rate tax mentioned above is estimated to 
provide roughly four fifths of the money required 
(£2,070 million) to finance the scheme, the balance to 
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come from savings on existing social service expendi- 
ture and economies due to bulk-purchase of food- 
stuffs, to which are added the benefit of present food 
subsidies and a grant of some £100 million from the 
Exchequer. 

The idea of providing free State maintenance for 
the poorest section of the population has attracted 
many thinkers, if only as a means of tidying our 
conglomerate social services by a clean sweep. It 
will be interesting to compare Sir William Beveridge’s 
solution of this problem, not made public at the time 
of writing, with that of Lady Williams. Before her 
interesting plan receives serious consideration, no 
doubt the question will quite reasonably be asked 
whether it is really necessary. Admitting, as she 
apparently does, that the machinery of production, 
if fully utilized and directed to the satisfaction of 
human needs, is capahle of providing “‘undreamed of 
prosperity’’, should not such full utilization provide 
employment for all, and should not wages, salaries, 
and profits rise in step with production—without any 
drastic change in the economic system—granted that 
enough (but not too much) credit is always made 
available to circulate the goods ? Nevertheless, the 
proposals contained in the pamphlet provide re- 
freshing food for thought for all who are interested 
in the major question of the future: the disposal of 
surplus production. 


SHIPBUILDING AND RESEARCH 


HE seventeenth report of the Select Committee 

on National Expenditure, dealing with merchant 
shipbuilding and repairs, points out that the rate of 
output of merchant ships has been greatly increased 
since the beginning of the War. The programme of 
merchant shipbuilding which was set for 1941 was 
substantially attained, and in the first six months of 
1942 the programme was slightly exceeded. The 
arrears of repair work have been cleared off, partly 
as a result of a decline in the amount of repair work, 
but partly also because of improvements in organiza- 
tion. The output per worker has greatly increased 
and has probably never been higher. In one region 
it increased by one half between February 1941 and 
June 1942, and the evidence is that in spite of 
American advantages in labour supply and the 
absence of black-out restrictions, the output per man 
in tons of steel in the American yards is about half 
that in the British yards. 

In the view of the Admiralty the greatest difficulty 
is in obtaining sufficient iabour, and the Select 
Committee concurs in pointing out that for a larger 
shipbuilding programme further measures will be 
required to provide the necessary labour, by the 
recruitment and training of new workers, better 
utilization of the labour force and improving the 
output of each worker. Riveters present a special 
diiticulty, and the establishment of training schools 
for riveters in the main shipbuilding areas is recom- 
mended under the management either of the Ministry 
of Labour or of private shipbuilders in their own 
yards. Inquiry by the Ministry of Labour into the 
experience gained of the employment of women in 
other heavy industries, as well as in shipbuilding, so 
far as it is available, is also recommended, to decide 
what trades can be carried on by women and under 
what conditions, and what standards of health 
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should be required. A larger proportion of women in 
the age-group 20-30 should be made available for 
shippuilding, and once again the importance of 
welfare work is stressed and the appointment of 
women welfare supervisors urged. 

Personnel management and questions of morale 
and co-operation recur in this report, as well as of 
management, and the Committee emphasizes the 
wisdom of taking all possible steps to put before the 
workers the full gravity of the shipping position. 

It is, however, the section on technique, design 
and research that is of the greatest interest to scientific 
workers. Here a careful examination of pre-fabrica- 
tion of hull portions from the point of view of economy 
of labour is reeommended. Under present conditions, 
the use of welding beyond a certain point does not 
appear to effect any saving of time as compared with 
riveting by skilled squads. Expert opinion inclines 
to the view that in British yards a combination of 
the two methods will give the best output. There 
appears still to be some room for standardization of 
sections and fittings and the elimination of non- 
essentials, and the Committee suggests that the 
British Classification Societies should review their 
rules to ascertain how far production could be 
assisted without lowering standards of safety. 

It is disappointing to find in this section of the 
report the opinion that the resources of the William 
Froude Laboratory have not been fully exploited for 
war purposes by shipbuilders or by the Admiralty. 
The Committee therefore recommends that ship- 
builders should be instructed to consult the National 
Physical Laboratory at the appropriate stages in the 
design of all proposed new types of hull, and that 
the Admiralty should see that full technical liaison 
is maintained with the Laboratory. Similarly, com- 
menting on the delays and interruptions in the 
dissemination of the results of research into the 
problems of merchant shipbuilding and marine 
engineering, and the actual decrease in such research 
by the Institute of Welding, the Iron and Steel 
Institute, or under the auspices of the three universities 
possessing chairs of naval architecture, since the War, 
the report recommends that the Admiralty should 
establish an organization with the specific responsi- 
bility for directing and co-ordinating all development 
and research in respect of merchant shipbuilding. 
Coupled with this there is recommended, first, the 
appointment, in close association with this organiza- 
tion, of a technical intelligence staff, and, secondly, 
that where several firms are building similar vessels, 
one of them should act as leader for each part of the 
complete vessel and machinery, and be responsible 
for development and improvement in production 
technique for that part. 

Apart from these recommendations to rectify a 
disturbing lapse of research activities on the part of 
institutions which might properly have been expected 
to intensify them, there are other recommendations 
affecting organization, such as a survey of all yards 
engaged exclusively on naval work to ascertain 
whether a small admixture of merchant shipbuilding 
could assist the maximum output without impeding 
naval work, a review of the allocation of merchant 
programmes with the object of reducing the number 
of types of merchant ships built in the same yard, 
and a survey of all yards not now in use for ship- 
building, and the selection for re-opening of those 
which could most rapidly be brought into use. On 
the other hand, shipbuilding has not been delayed 
from lack of materials, and the main conclusion of 
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the report appears to be that attention to the human 
side of personnel problems and to the organization 
of facilities and supplies of labour and materials in 
key with the demands of the country as a whole are 
the chief essentials to ensure the execution of a 
programme adequate to meet the country’s needs. 





TUBERCULOSIS IN WAR-TIME 


UBERCULOSIS in war-time has recently bee: 

discussed by Sir Arthur MacNalty in a Chadwick 
Public Lecture (see p. 676 of this issue). It is also 
the subject of an excellent report reviewing criticall; 
the available evidence and making recommendations, 
which has been prepared by a committee of the 
Medical Research Council (London : H.M. Stationery 
Office, 1942. 9d. net). 

The Committee finds that there has been a signi- 
ficant increase in the incidence and mortality of 
tuberculosis affecting all age groups since the War 
began. Modern war creates social and industrial 
upheavals responsible for many factors which tend 
either to increase the risk of contact with tuberculous 
persons or to a lowering of resistance to the tubercle 
bacillus. 

The Committee makes many recommendations for 
preventing further deterioration in the trend of 
tuberculosis mortality : 

(i) To reduce the spread of bovine infection from 
milk, the widest possible extension of pasteurization 
should be undertaken. 

(ii) To detect pulmonary lesions at an early stage, 
mass radiographic surveys should be made (vide 
infra). 

(iii) Improvements in the care and after-care of 
infected persons are necessary, with special reference 
to increasing the number of available beds in sanatoria 
and to financial aid to the patients and their de- 
pendants. 

(iv) In order to raise resistance to the tubercle 
bacillus, especially in susceptible groups of the 
population, close attention should be paid to the 
working conditions of young employees. 

(v) Additional measures are suggested ; namely, 
the examination of contacts, investigation of tuber- 
culosis in mental hospitals, propaganda to the 
medical profession and the public, and a re-organiza- 
tion of the tuberculosis services. 


Mass Radiography 


The Committee pays especial attention to the value 
of mass radiographic surveys of selected groups of 
the community to discover the disease at an earlier 
stage than in most cases when the diagnosis is first 
made. The technique of miniature radiography, 
especially by virtue of its speed and economy, has 
made mass surveying a feasible measure. It should 
be stated that a subject showing positive findings in 
the miniature radiograph is only regarded as a 
suspect until full clinical, bacteriological and radio- 
logical (full-size film) evidence proves or disproves 
the presence of significant disease. 

Miniature radiography implies the photography of 
the fluorescent screen image produced by X-rays and 
is practised in two forms: (a) 5in. x 4 in. miniature 
(as used widely in the United States); (6) 35 mm. 
cine film miniature recording. Many units using the 
cine film will shortly be available in Great Britain : 
a technical sub-committee (the report of which 
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appears as an appendix) has laid down the require- 
ments for this apparatus. 

Mass radiography may be used : 

(i) Pre-employment : examination of groups about 
to enter employment (e.g., the Services, industry). 

(ii) During employment : examination of groups of 
persons, for example, in munition factories, without 
selection as to age or sex. 

(iii) Periodically : examination of groups at regular 
intervals: this is regarded as the ideal method for 
the early diagnosis, and thus for the control, of 
pulmonary tuberculosis. In the difficult conditions 
f war-time, periodic mass radiography would prob- 
ably have to be confined to specially selected groups, 
for example, munition workers, medical students and 
nurses, and merchant seamen. 

In the main report, the Committee states that 
‘mass miniature radiography requires a considerable 
degree of organization and planning ahead’’, but it is 
left to the Sub-Committee to emphasize that the 
method “should not be lightly undertaken. A very 
high standard of quality of miniature radiography is 
necessary for correct interpretation and the latter 
requires the highest radiological skill’. It is of the 
greatest importance that every effort should be made 
to secure and preserve the highest technical standard : 
it is on this that the success of the method depends. 
The proposed vast surveys should be watched by a 
carefully chosen central advisory (or controlling) 
board of experts acting for the Ministry of Health. 


TRAVELLING WAVES IN HIGH- 
VOLTAGE ALTERNATOR 
WINDINGS 


PAPER by E. Friedlander (J. Inst. Elec. Eng., 

89, Pt. 2, No. 11; October 1942) discusses 
the theory of this subject, pointing out that the 
security of the windings of an alternator generating 
at 22 kv. or above and connected directly to a net- 
work depends mainly on the ability of the insulation 
to withstand surge voltages. The distribution of 
surge voltages in the various types of stator winding 
hitherto adopted in commercial practice is examined, 
together with the relation of this distribution to that 
of the effective insulation available. As alternators 
nearly always operate with the neutral point of the 
windings unearthed, the voltage stresses on the 
insulation near the neutral in these circumstances 
are determined, and the danger of the use of graded 
insulation is discussed. In no case does there appear 
to be an inherent tendency for all transient voltages 
to be distributed over the length of the stator winding 
in the same proportion as the generated voltage of 
the machine. 

The problem of the design of an alternator to 
generate directly at 22 kv. or 33 kv., or at higher 
voltages, appears to be best solved by avoiding 
graded insulation and applying the conventional 
methods of construction hitherto used for 6-6 kv. or 
11 kv., the insulation being increased in thickness to 
carry the increased voltage. Such conventional 


windings have great inherent security against tran- 
sient surge voltages, which affect chiefly the interturn 
insulation, and their major insulation can be easily 
and cheaply protected against more sustained over- 
voltages by means of surge arresters, preferably 
applied both to the terminals and to the neutral if 
this is unearthed. 
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These conclusions have arisen from theoretical 
considerations based on a number of approximations 
which, however, it has not been possible to check by 
experiment. Any experimental work, however, may 
be subject to considerable errors due to the depth 
of penetration of the flux into the iron of the core 
varying with the current of the conductors. The 
actual wave shapes found experimentally with low 
currents thus might not agree with the theoretical 
results, which are based on conditions that probably 
are better approached with heavy surge currents. 
The results obtained lend no support to the view 
that the distribution of the capacitances in the 
concentric-winding conductor would give even dis- 
tribution of surge stresses over its different sections. 


DISPLACEMENT METHOD OF 
WEIGHING LIVING ORGANISMS 


.G.LOWNDES has described* not only the method 
indicated by the title of his paper but also 
methods for determining the water content of living 
(especially aquatic) organisms and in some cases the 
density of their protoplasm. The accurate deter- 
mination of the weight is (with marine animals) 
achieved by weighiig a density bottle full of sea 
water and estimating the halide in the contents of 
the bottle gravimetrically, followed by a weighing 
of the bottle containing sea water and a living marine 
organism and an estimation of the halide content of 
the water in the bottle. All these data may be ob- 
tained with great accuracy and from them the author 
calculates the weight, volume and density of the 
organism. 

The ratio of density of organism to density of 
medium (multiplied by 1,000 by the author and 
called the ‘sinking factor’ or S.F.) is a measure of 
the effort that must be exerted by the organism to 
keep afloat. For the conger, the S.F. is 1,000, and 
so there is no tendency to sink, whereas the lobster 
with a higher 8.F. will sink unless work is done to 
keep afloat, although the necessary expenditure of 
energy is reduced if the female lobster is carrying 
a load of eggs or embryos, because its S.F. is then 
lowered although its weight is, of course, increased. 

The water content of aquatic organisms is deter- 
mined by a modification of Dean and Stark’s method, 
and here a novel technique is employed that obviates 
the introduction of errors due to the presence of 
extraneous water that wiping fails to remove. The 
author determines the water content of the animal 
and a known amount of sea water together, and from 
a knowledge of the composition of the latter the 
amount of water in the organism is readily obtained 
by difference. In sponges that have been dried during 
a water determination, the silica is estimated and, 
making allowance for the presence of silica, the density 
of the living protoplasm is computed with a con- 
siderable degree of accuracy ; minor modifications 
of the methods are necessary when freshwater 
organisms are being used. The interest of the methods 
lies in the high degree of accuracy attained, which 
makes possible investigation of the precise physio- 
logical and physical relations existing between 
aquatic organisms and their environment, and so 
paves the way for the advancement of knowledge 
in this field. 


* J. Marine Biol. Soc., 25 (Oct. 1942). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk are open to the public) 


Saturday, December 12 

BRITISH MYCOLOGICAL Socrety (at the Linnean Society, Burlington 

ouse, Piccadilly, London, W.1), at 2 p.m.—Miss E. M. Blackwell: 
“On Germinating the Oospores of Photophthora cactorum”’ (Pre- 
sidential Address). 

INSTITUTE OF 
Westminster, London, 8.W.1), at 2.45 p.m. 
ment Today and Tomorrow”’. 

FREE GERMAN INSTITUTE OF SCIENCE AND LEARNING (at 16 Buck- 
land Crescent, Hampstead, London, N.W.3), at 5 p.m.—Prof. M 
Polanyi: “The Scientific Community”.* 


INDUSTRIAL ADMINISTRATION (at Caxton Hall, 
-Dr. J. A. Bowie : ““Manage- 


Monday, December 14 

ROYAL GEOGRAPHICAL Society (at Ke ‘nsington Gore, London, 
8.W.7), at 8 p.m.—Major J. T. Wilson: “The Mackenzie Lakes to 
Hudson Bay and the Routes of Early Explorers traced on Air Photo- 
graphs’’. 

Tuesday, December 15 

ROYAL SocreTty OF ARTS (DOMINIONS AND COLONIES SECTION) & 
John Adam Street, Adelphi, London, W.C.2), at 1.45 p.m.— Dr. B. 
Uvarov: “The Locust >lague”’. 

INSTITUTION OF CIVIL ENGINEERS (STRUCTURAL AND BUILDING 
ENGINEERING DIVISION) (at Great George Street, Westminster, 
London, 5.W.1), at 2 p.m.—Dr. F. M. Lea: “Modern Developments 
in Cements in relation to Concrete Practice’’. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
3 p.m.—Prof. J. C. Drummond: “The History of our More Important 
Foods”, (iv) “Fruits and Vegetables’’.* 


Wednesday, December 16 


ROYAL METEOROLOGICAL SocteTy (at 49 Cromwell Road, South 
Kensington, London, 8,W.7), at 6.30 p.m,—Discussion on “Soaring 
Flight’ (to be opened by Comdr. P. A. Willis). 


Thursday, December |7 
Cc HE MICAL Society (at Burlington House, Piccadilly, London, W.1), 
at 2.30 p.m.—Mr. R. P. Bell: “Recent Developments in the Theory 
of Reaction Kinetics in Solution” (Tilden Lecture). 


Friday, December 18 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5 p.m.—Prof. J. W. Munro: “The Place of Research in the Control 
of Injurious Insects’’. 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St. 
James's Park, London, 8.W.1), at 5.30 p.m.—Dr. Adolf Meyer: ‘‘The 
First Gas Turbine Locomotive’; Mr. A. J. R. Lysholm: “A New 
Rotary Compressor’. 

Sunday, December 20 

WORKERS’ EDUCATIONAL ASSOCIATION (GLASGOW BRANCH), ASSO- 
CIATION OF SCIENTIFIC WORKERS (SCOTTISH AREA), WORKERS’ EDUCA- 
TIONAL TRADE UNION COMMITTEE (SCOTTISH AREA), and the Epvuca- 
TIONAL INSTITUTE OF SCOTLAND (GLASGOW ASSOCIATION) (in the 
Glasgow and West Scotland Commercial College, Pitt Street, Glasgow, 
C.2).—Joint Conference on “Science and the Struggle for Freedom” 
At 10.30 a.m -Prof. H. Levy, Prof. V. Gordon Childe and Dr. C. 
Ockrent: “Science in the Struggle against Fascism”; at 2 30 p.m.— 
Dr. Martin Ruheman, ,Dr. F. Haldane and Mr. C. R. Wason: “Science 
in the Soviet Union” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT MASTER WITH GOOD QUALIFICATIONS IN SCIENCE, at the 
Southport Technical College—The Secretary to the Education Com- 
mittee, Education Offices, 1 Eastbank Street, Southport (December 16). 

TEACHER (MAN OR WOMAN) OF MATHEMATICS in the Technical Day 
School—The Clerk to the Governors, South-West Essex Technical 
College and School of Art, Forest Road, Walthamstow, London, E.17 
(December 16). 

VETERINARY INVESTIGATION OFFICER under the Advisory Scheme 
of the Ministry of Agriculture—The Registrar, The University, Leeds 
(December 21). 

HEAD OF THE ENGINEERING DEPARTMENT, at the College, Swindon 
—The Director of Education, Education Committee, Swindon (Decem- 
ber 23). 

SpreecH THERAPIST—The Education Officer, County Hall, Wake- 
fleld (December 24). 

HEADMASTER of Felsted School—The Clerk to the Governors, M.. 
Norman Orfeur, Solicitor, Braintree, Essex (December 31). 

DIRECTOR of the National Froebel Foundation—The Secretary, 
National Froebel Foundation, 2 Manchester Square, London, W.1 
(February 27). 

SECOND ASSISTANT PORT ENGINEER (MECHANICAL) for the Basrah 
Port Directorate, Iraq—The Secretary, Overseas Manpower Com- 
mittee (Ref. 541), Ministry of Labour rn National Service, Hanway 
House, Red Lion Square, London, W.C. 

ASSISTANT MECHANICAL ENGINEER for ne Tanganyika Government 
Railway—The Secretary, Overseas Manpower Committee (Ref. 411A), 
Ministry of Labour an "National Service, Hanway House, Red Lion 
Square, London, W.C.1. 
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ASSISTANT ELECTRICAL ENGINEER for the Nigerian Government 
Public Works Department—The Secretary, Overseas Manpower 
Committee (Ref. 538), Ministry of Labour re National Service, 
Hanway House, Red Lion Square, London, W.C 

ASSISTANT MASTER WITH GOOD pes Mean IN ELECTRICAL 
ENGINEERING, at the Maidstone Technical Institute—The District 
Secretary, Mr. A. W. Peacock, 13 Tonbridge Road, Maidstone, Kent. 

SENIOR OFFICIAL to be responsible to the Secretary for the work 
involved by the scientific activities of the Institution—The Secretary, 
Institution of Structural Engineers, 11 Upper Belgrave Street, London 

.W.1 (endorsed ‘Science’). 

TEACHER OF ENGINEERING SvuBJECTS—The Principal, Wolver- 
hampton and Staffordshire Technical College, Wulfruna Street, 
Wolverhampton. 
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Great Britain and Ireland 


Royal College of Surgeons of eee Scientific Report for the 
Year 1941-1942. Pp. 24. (London oyal College of Surgeons.) [2310 
National Physical Laboratory. The Technique of Calibrating 
Platinum Thermocouples for use in Liquid Steels. Pp. 8. a 
H.M, Stationery Office.) 2d. net [2610 
Summary Report by the Ministry of Health for the Period from 
Ist ‘April 1941 to 31st March 1942. (Cmd. 6394.) Pp. 35. Canin; 
H.M. Stationery Office.) 6d. net. [2810 
Proceedings of the Royal Society of Edinburgh. Section A (Mathe- 
matical and Physical Sciences). Vol. 61, Part 3, No. 20: Aristotle, 
Newton, Einstein. By E. T. Whittaker. Pp. 231-246. (Edinburgh 
and London: Oliver and Boyd.) 1s. 3d. [2710 
Royal College of Physicians of Edinburgh. Annual Report by the 
Curator of the Laboratory for the Year 1941. Pp. 16. (Edinburgh: 
Royal College of Physicians of Edinburgh.) [211 
Tin Research Institute. Publication No. 111: Tin-Base Bearing 
Metals. By Dr. W. T. Pell-Walpole, I. C. Prytherch and Dr. Bruce 
Chalmers. Pp. 40. (Greenford: Tin Research Institute.) (311 
Science and Technology in the Soviet Union. Pp. 32. (London: 
Marx House.) 2s. (611 
Now or Never? Financial Principles in relation to Present Require- 
ments. A Survey, with Certain Proposals, by C. Marsha)l Hattersley. 
Pp. 32. (Mexborough: 8.C.C.C., Greno House, Swinton.) 6d. {611 
Experimental and Research Station, Nursery and Market Garden 
Industries’ Development Society, Ltd. Twenty-seventh Annual 
Report, 1941. Pp. 74. (Cheshunt: Nursery and Market Garden 
Industries’ Development Society, Ltd.) [911 
University of Leeds. First Montague Burton Lecture on Inter- 
national Relations. By John Gilbert Winant. Pp. 8. (Leeds: Fn 
University.) [911 
Philosophical Transactions of the Royal Society of London. Series 
B: Biological Sciences. Vol. 231, . 582: The Giant Myelinated 
Nerve Fibres of the Prawn. By W Holmes. Pp. 293-312 + plates 
22-24. (London: Cambridge University Press.) 5s. {1111 


Other Countries 


Bulletin of the American Museum of Natural History. Vol. 80, 
Art. 3: American Diptera. By C. H. Curran. Pp. 51-84. (New York : 
American Museum of Natural History.) (2710 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Pamphlet No. 114: Plant Introduction. 1: A Review, 
with Notes on Outstanding Species, by Dr. A. McTaggart; 2: Pre- 
liminary Selection and Evaluation of Pasture Species at Lawes (Queens- 
land), by T. B. Paltridge. Pp. 30. (Melbourne: Government 
Printer.) [511 

University of California Publications in Zoology. Vol. 46, No. 2: 
The Natural History and Classification of the Mount Lyell Salamander, 
Hydromantes platycephalus. By Lowell Adams. Pp. ii+179-204 
(plates 21-22). 35 cents. Vol. 46, No. 3: Distribution and Variation 
of the Horned Larks (Otocoris alpestria) of Western North America. 
By William H. Behle. Pp. iii+205-316. 1.25 dollars. Vol. 46, No. 4: 
Adaptive Modifications for Tree-Trunk Foraging in Birds. By Frank 
Richardson. Pp. iii +317-368 (plates 23-24). 75 cents. Vol. 48, No. 1: 
Mammals of the Big Bend Area of Texas. By Adrey EK. Borell and 
Monroe D. Bryant. Pp. iii+62 (plates 1-5). 75 cents. (Berkeley 
and Los Angeles: University of California Press ; London : Cambridge 
University Press.) [611 

Smithsonian Miscellaneous Collections. Vol. 101, No. 16: The 
Snow and Ice Alge of Alaska. By Erzsébet Kol. (Publication 3683.) 
Pp. 1i1+36+6 plates. (Washington, D.C.: Smithsonian Institu- 
tion.) {1111 

Proceedings of the United States National Museum. Vol. 91, No 
3132: The Species of Aegla, Endemic South American Fresh- Water 
Crustaceans. By Waldo L. Schmitt. Pp. 431-520+plates 25- = 
(Washington, D.C.: Government Printing Office.) {111 

U.S. Office of Education: Federal Security Agency. Education 
and National Defense Series, Pamphlet No. 12: Understanding the 
other American Republics (for yy? Schools). Pp. 
(Washington, D.C.: Government Printing Office.) 20 cents. 

United States National Museum. Bulletin 181: The Cyclophorid 
Operculate Land Mollusks of America. By Carlos de la Torre, Paul 
Bartsch and Joseph P. E. Morrison. iv +306 +42 plates. (Wash- 
ington, D.C.: Government Printing O ce. ) 65 cents. [12 

Proceedings of the United States National Museum. Vol. 91, — 
3131: Catalog of Human Crania in the United States National Museum 
Collections, Eskimo in General. By Ale’ Hrdlitka. Pp. 169-430. 
(Washington, D.C : Government Printing Office.) {1211 
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